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IOSICHUTEJIbHAS 3ATINCKA

IIporpaMma o XM Ha YpPOBHE CpeIHEro oduiero obpa3oBaHIs pa3paboTaHa Ha ocHOBe dDelepanbHOTO
3aKoHa oT 29.12.2012 Ne 273-®3 «0O06 obpa3osanm B Poccmiickoii @efepaiiy, TpeOOBaHINI K pe3yIbTaTaM
ocBoeHHs (efepanpHON 00pa30BaTEBHOIl IIPOTpaMMBI CpegHero odmero obpasopanns (DOOII COO),
npefcTaBleHHBIX B DeepalbHOM I'OCyJapCcTBEHHOM oOpaszoBaTenbHOM cTaHmapre COO, ¢ yuérom Konnemmm
mpenofaBaHns ydeOHoro mpeaMmera «XuUMHS» B 00pa30oBaTeNbHBIX oOpraHm3aumsx Poccriickoil ®Degepariii,
pEaN3yIoNIIIX OCHOBHBIE 00pa30BaTeNbHBIE IIPOTrPAaMMBI, H OCHOBHBIX IIONOXeHHI «CTpaTernn pa3BHTHA
BocmmTaHuA B Poccickoit @eeparnt Ha eprox 0 2025 roga» (Pacnopsixere [IpaButenscTBa PO ot 29.05. 2015
Ne 996 - p.).

OCHOBY IOAXOJ0B K pa3pabOTKe IpOrpaMMBbl IO XHMHH, K OIpEJeNeHHI0 OOIIell CTpaTerHH OO0Y4eHMHS,
BOCIHTAHHUS H Pa3BHTHS 00yJaroImIXcs cpecTBaMi yaebHoro mpeamera «XimMis» amst 10—11 xnaccoB Ha 6a3oBoM
YPOBHE COCTABILIH KOHIIENTyaJbHbIe HoJoxeHHs O®I'OC COO o B3anMOOOYCIOBICHHOCTH I€Nel, COAepIKAaHIIS,
pe3yJIbTaToB 00yUeHIIS 1 TpeOOBAHIIIT K YPOBHIO IIOATOTOBKI BHIITY CKHIIKOB.

Ximrrgeckoe obOpa3oBaHIIe, IOJIydaeMoe BBITYCKHHKaMH 00IIeo0pa3oBaTeIbHON OpraHI3all, SBISETCS
HEeOTheMIIEMOII YacThI0 X 00pa3oBaHHOCTH. OHO CITy’KIT 3aBePIIAOIIIM 3TallOM pealH3alii Ha COOTBETCTBYIONIEM
eMy 0a30BOM ypOBHE KIIOUEBBIX LEHHOCTEIl, MPICYNINX LEJOCTHOI CHCTeMe XIIMIMIEeCKOro oOpa3OBaHIA. DTH
LIEHHOCTH KacaloTcsI TO3HAHUSI 3aKOHOB IIPHPOIBI, (hopMIPOBaHIS MIPOBO33PEHIS H 00IIel KyIbTyphl deJIoBeKa, a
Takke SKOJIOTHYeCKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3I0pPOBBIO 1 TIPHPOJHOI cpefe. Peammsyercs
XHMIYecKoe 0oO0pa3oBaHIE OOyJaroIIXCs Ha YPOBHE CpeJHEro oOmero ooOpa3oBaHHS CpeJCTBaMH ydeOHOro
mpeameTa «XIMHS», COJepKaHIE H IOCTPOEHHE KOTOPOTO OIpeleNeHB! B IpOorpaMMe IO XHMHH C YIETOM
crienu UK HayKH XHIMHIL, € 3HaUeHIIs B TIO3HaHHHN TIPHPO/IBI H B MaTepHAaIbHOI JKI3HHI 00IIeCTBa, a TAKXKE C yIETOM
o0muX neneil 1 IPHHITHIIOB, XapaKTepH3YIONINX COBPEMEHHOE COCTOSHIIE CHCTEMBI CPEHEro odmero odpa3oBaHHg
B Poccmiickoit ®epeparrui.

Xumis Kak 3JIeMEHT CHCTEMBI €CTECTBEHHBIX HayK HTpPaeT OCOOYIO pOJb B COBPEMEHHOI IMBIUTH3AIIMIL, B
CO3JaHHII HOBOIl 0a3bl MaTepHaTbHON KylIbTyphl. OHa BHOCHT CBOH BKIaJ B (DOpMHpOBaHNIE DPAIHOHAIHHOTO
Hay4YHOTO MBIIIUICHHS, B CO3/IaHIIe 1IeIIOCTHOTO IPeICTaBICHISI 00 OKpYKaloneM MHpe KaK O eIIHCTBE IIPHPOIBI I
genoBeka, KoTopoe (GopMupyeTcs B XIMHI Ha OCHOBE ITOHHIMAHIS BEHNIECTBEHHOTO COCTaBa OKPYJKAIOLIETO MIpa,
OCO3HAHIISI B3AIIMOCBSI3H MEX/Y CTPOSHIEM BEIIECTB, X CBOIICTBAMI H BO3MOKHBIMII 00JIACTSMII TIPIIMEHEHIS.

TecHO B3aIMOJEICTBYSI C APYTHMH €CTECTBEHHBIMHI HayKaMIl, XIIMII CTala HEOTheMIEMOIl 9acThI0 MIIPOBOIT
KYJbTYpHI, HEOOXOIHIMBIM YCJIOBHEM YCIIEIIHOTO TpyJa H XKH3HH KaKIoro 4iaeHa obmectBa. COBpeMeHHas! XIIMUSL
KaK HayKa co3HjaTeNbHas, KaK HayKa BBICOKHIX TEXHOJOTHII HalpaBlIe€Ha Ha pelleHHe II00albHBIX Ipobiem
YCTOITIIBOrO pa3BHTHS YeJIOBEUeCTBA — CHIPHEBOII, SHEPIeTIYECKOll, MIIIEBOIl, SKOJOTHYecKoil Oe30IacHOCTH 1
OXpaHBI 3/[0POBBS.

B cooTBeTCTBHI ¢ OOIIIMI EISIMH I IPHHIHIIAMH CpeJHero ofmmero odpa3oBaHUs COAep/KaHIe IIpeMeTa
«Xmmus» (10-11 xmaccsl, 6a30BBIT YPOBEHD H3YUEHIS) OPHEHTHPOBAHO IPEHMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO
TIOJITOTOBKY OOYYarONTIXCS, HEOOXOANMYIO HM JJIS BBIPAaOOTKH MHIPOBO33PEHUYECKHX OpPHEHTHPOB, YCIEHNTHOTO
BKJIIOUEHIS B XKI3HB COINIIYMa, IPOIODKEHIS 00pa30BaHIs B pa3IITIHBIX 00IIaCTAX, HE CBSA3aHHBIX HETIOCPEICTBEHHO
¢ XHMHeil.

CocTaBILSIIONIIMI IIpeaMeTa «XIMIL) SBISIOTCS 0a30Bble Kypchl — «OpraHmdeckas Xxumis» 1 «OO0mas i
HeOpTaHHYecKass XHIMIS», OCHOBHBIM KOMIIOHEHTOM COJEp)KAaHISI KOTOPBIX SIBIIIIOTCS OCHOBBI 0a30BOH HAayKIL:
CHCTEMa 3HAaHMII 10 HEOPTaHMYECKO XHMIH (C BKIIOYEHIEM 3HAHMII I3 OOIIell XIIMIII) I OpraHITIecKOIl XIIMIIIL.
®opMupoBaHIle JAHHON CHCTEMBI 3HAHHII IPH H3Y4EeHHH IIpeMeTa 0OecIedHBaeT BO3MOKHOCTH PaCCMOTPEHIS
BCETO MHOTO00OpPa3Isl BEIECTB Ha OCHOBE OOIIIX MOHITHIL, 3aKOHOB I T€OPHIT XIMIIH.

CTpykTypa coiepKaHHS KypcoB — «OpraHmdeckas XuMms» H «OOmasgs o HeopraHIdecKas XIMIS»
ccopmipoBaHa B mporpaMMe IO XHMHHI Ha OCHOBE CHCTEMHOTO IOJIXOJa K H3Y4eHHI0 ydeOHOro MmarepHana I
00ycIIOBIeHa HCTOPIYECKH 000CHOBAHHBIM Pa3BHTHEM 3HAHIII Ha OIpeIeTIEHHBIX TeOPETIECKIX YPOBHIX. Tak, B
Kypce OpraHHIecKOil XIIMIIN BEIeCTBAa PaCCMaTPHBAIOTCS Ha YPOBHE KIIaCCHUECKOII TEOPHI CTPOSHIS OpPTaHITIECKIIX
COEINHEHNI, a TaKkKe Ha YPOBHE CTEPEOXHMIMECKHX H 3IIEKTPOHHBIX IPEJCTABICHHII O CTPOCHHH BEHIECTB.
CaezieHHs 00 H3yJaeMbIX B Kypce BEIeCcTBaX JAl0TCS B Pa3BHTHII — OT YTI€BOJOPOJIOB J0 CIOKHBIX OHONOTHYECKI
AKTHBHBIX COSIIHEHHIT. B Kypce opraHirdecKoil XIMII MOyJaloT pa3BHUTHE C(hOopMIPOBAaHHBIE Ha YPOBHE OCHOBHOTO
oOmero odpa3oBaHUs IIepBOHAYaIbHBIE NPEJCTABICHHS O XIMHYECKOI CBSI3H, KIacCH(HUKAIIOHHBIX IIpH3HAKaX
BEI[ECTB, 3aBIICHIMOCTH CBOIICTB BEIIECTB OT HX CTPOEHIIA, O XHUMIIECKOI PeaKIHIL.

ITox HOBBIM YTJIOM 3pEHHS B IIpeaMeTe «XHMHS» 0a30BOro YpOBHS pacCMaTpHBAeTCs H3YUESHHBII Ha YPOBHE
OCHOBHOTO 00IIEro 00pa3oBaHHS TEOPETHYECKII MaTepHal H (aKTOJOTIMECKHEe CBEJCHIS O BEIeCTBaX U
XHMITYECKON peakinm. Tak, B YacTHOCTH, B Kypce «OOmas H HeopraHmdecKas XHMIS» OOydJaromImMcs
TIPEJOCTAaBISIETCS BO3MOJXKHOCTh OCO3HAaTh 3HA4eHHE IIepHOANYECKOr0 3aKOHA C OONIEeTEOPEeTHYECKHX I
METO OO IYECKIX ITO3UINIIL, TIIy0ske IOHATH HCTOPHIECKOe H3MeHeHNe (hyHKIT 3Toro 3aKoHa — 0T 0000muIaromeit
10 OOBSICHAIONIETT 1 IIPOTHO3HPYIOLIET.

EmHas cucTeMa 3HAHHMII O BayKHEIINIX BEIIECTBAX, HX COCTaBe, CTPOSHHH, CBOIICTBAaX I IIPHMEHEHHI, a
TAKKe O XHMIYECKHX PEaKI[IsIX, HX CYITHOCTH H 3aKOHOMEPHOCTSX IPOTeKaHHS JOMONHSIeTcs B Kypcax 10 m 11
KJTacCOB 3JI€MEHTAaMII COJEpsKaHIS, HMMEIONIIMH KYJIbTYPOJIOTHYECKHII M IPHKIAJHON XapakTep. DTH 3HAHIS



CIIOCOOCTBYIOT IIOHIMAHHIO B3aIIMOCBS3H XHMHH C JPYTHMH HayKaMH, pPacKpBIBAalOT €€ polb B IMO3HABAaTENbHOI 1
TIPAKTHYECKOII IS TeIbHOCTH YeJI0BeKa, CIIOCOOCTBYIOT BOCIIHTAHHIO YBaKeHIS K IIPOIIECCY TBOpYECTBA B 001IacTH
TEOPHH U TIPAKTHYESCKUX NPIUIOKESHHII XIMHH, IOMOTAIOT BBITYCKHHKY OpPHEHTHPOBAThCS B OOIIECTBEHHO H
JIITYHOCTHO 3HAYIMBIX Ipo0OiIeMax, CBSI3aHHBIX C XIMIET, KPHTHYECKH OCMBICINBATH HH(GOPMAITIIO 1 IPHMEHATH €&
JUIS TIOTIOJTHEHIIS 3HAHHII, PEIIeHIs HHTeJUIKTyaIbHBIX I SKCIIepHM eHTaTbHbIX HCCIIeI0BaTeIbCKIX 3a7ad. B enoM
cofep;KaHe y4eOHOro mpeaMeTa «XHUMIS» JAaHHOTO YPOBHS H3YYEHHS OpPHEHTHPOBAHO Ha (hOPMHpPOBAHHE Y
00yJaroNpIXcs MHIPOBO33PEHUIECKOII OCHOBBI [UIS IOHHMaHHSA (IIOCO(GCKHIX mHueil, TaKHX KaK: MaTepHaIbHOe
€IMHCTBO HEOPTAHMYECKOI'0 H OPTAHITIECKOTO MIpa, 00YCIOBIEHHOCTh CBOIICTB BEIECTB X COCTABOM H CTPOSHHEM,
TI03HABAeMOCTb NIPHPOIHBIX SIBICHHUII IMyTEM 3KCIIEPHMEHTa I PEIIeHIS IPOTHBOPEUHIT MKy HOBBIMH (haKTaMH U
TEOPETHYECKIMH TIPEIIOCHITKAMI, OCO3HAHIE POIH XHMHH B PEIISHHH SKOJIOTHYIECKIX IPodIIeM, a TakkKe IpodIeM
cOepeKeHIIS SHEPTeTHIECKIIX PECYPCOB, CBIPhS, CO3AHII HOBBIX TEXHOJIOTHIT I MaTePHAJIOB.

B mnaHe penieHns 3aad BOCIHTAHIS, Pa3BUTIS I COIMHAI3ALIII 00YIarONIIXCS IPHHATHIE IPOTPAMMOIT 110
XHMHH TIOAXOJBI K OIPEJeNeHHI0 COAEpXKaHHS H IIOCTPOEHHS IIpeAMeTa IpeAycMaTpHBAIOT (HOpMUpPOBaHHE
YHIBEpCAIBHBIX yIeOHBIX AelICTBIII, IMEIOIIIX 0a30BOe 3HAUEHIe JJIS Pa3IIIHbIX BIJIOB JAESTEIbHOCTI: PEIICHIIT
mpo0IieM, MONCKa, aHaIH3a M 00paboTKH HH(pOpPMAIH, HEOOXOAMMBIX IS MPHOOPETEHNS OIbITa IPAaKTHIECKOIl 1
HICCIIe JOBATENbCKOII JeSTeIbHOCTH, 3aHIMAIOIIEH Ba)KHOE MECTO B IIO3HAHHH XIMHIL.

B mpaxTuke IperiojaBaHHS XHMHH KaK Ha YPOBHE OCHOBHOTO OOIETO 0oOpa3oBaHHS, TaK H Ha ypPOBHE
cpefHero odmiero odpa3oBaHIs, IIPH OIPEJeTIeHIH COJIepKaTeIbHOI XapaKTEepHCTHKH LeNnell H3ydeHHs IpeMeTa
HaIpaBJIeHHIeM IIepBOCTETICHHOI 3HAYIMOCTIH TPAIIIIOHHO NPH3HAETCS (hOPMIPOBAHIE OCHOB XIMIIECKOIT HayKI
KakK 00J1aCTH COBPEMEHHOTO €CTeCTBO3HAHIIA, IIPAKTHYECKOI e TeTFHOCTH YeJI0BeKa 1 KaK OJJHOTO I3 KOMIIOHEHTOB
MHpPOBOI KyIbTyphl. C METOINYECKOH TOYKH 3PEHHS TaKOIl IOJXOJ K OIpeesIeHHI0 Ienell H3ydeHHs IpeaIMera
SIBIIIETCSI BIIOJTHE OIIPaBIaHHBIM.

CoracHoO JaHHOII TOYKe 3pEHIS ITTaBHBIMH LIEJIIMH H3yJeHHS IpeaMeTa «XIMHsa» Ha 6a30BoM ypoBHeE (10 —
11 x11.) IBIgIOTCA:

e (opmupoBaHIE CHCTEMBI XHMHYECKIX 3HAHHII KaK BaKHEIIIell COCTABIIAIONIEN ecTeCTBEHHO-HayJHOI
KapTHHBI MIPa, B OCHOBE KOTOPOII JIe)KaT KIIFoUeBble TOHATHS, pyHIaMeHTaIbHbIe 3aKOHbI H TEOPII XIMHII,
OCBOCHIHE S3bIKa HayKH, YCBOSHHE 1 IOHHMAaHHE CYITHOCTH JOCTYIIHBIX 0000IIEeHHIT MIPOBO33pEHIECKOTO
XapaKTepa, 03HaKOMIICHIE ¢ HCTOPHEI HX Pa3BUTHS H CTAHOBICHHUS;

e (opmupOBaHHE H pa3BHTHE IPEJCTABICHHII O HAyYHBIX METOJAaX IIO3HAHHS BEUIECTB H XHMHYECKHX
PpeaKInii, HeoOXOJIMBIX JJIS TIPHOOPETEeHNs YMEHMII OPHEeHTHPOBAThCS B MIpPE BEUIECTB H XHMHIECKIX
SIBJICHHIT, IMEIOLIIX MECTO B IPHPO/IE, B IPAKTHIECKOIT I IOBCEIHEBHOIT JKII3HII;

®  pa3BHTHE YMEHHII H CIIOCOOOB JIeSTEIbHOCTH, CBSI3aHHBIX C HAOMIOJeHHeM H OOBSCHEHHEM XIMHYECKOTO
JKCHEepHMeHTa, COOMIOIeHIIEM TIpaBILT 0€301IaCHOr0 00paIIeHHs C BEIIECTBAMIL.

Hapsy ¢ 3TiM, cofiepiKaTeIbHas XapaKTepHCTHKA IeIIel U 3a/1a4 H3YJeHHS IpeIMeTa B IPOTpaMMe 110 XM
YTOYHEHa I CKOPPEKTHPOBAaHA B COOTBETCTBHI C HOBBIMH IIPHOPHTETAMH B CHCTEME CPEHET0 001Iero odpa3oBaHIIs.
CeroyiHS B NpeNOJaBaHHMH XHMHH B OONbIIEH CTENEHH OTAAETCS NPEANIOYTEHHE IIPAKTHYSCKON KOMIIOHEHTE
cofep:KaHHIsg OOyJYeHHS, OpHEHTHPOBAHHON Ha IIOATOTOBKY BBIIYCKHHKa 0O0IIe0Opa3oBaTENbHON OpTaHH3aIlI,
BIIaJICIOIIETO He HaOOpOM 3HaHHIL, a (PYHKINOHATBHOI TPaMOTHOCTBIO, TO €CTh CIIoco0aMI H YMEHHSIMH aKTHBHOTO
TIOJTy9eHHS 3HAHHIT I IPUMEHEHHS HX B pealbHOII XKI3HH JUIS peIIeHHs IPaKTIIeCKHX 3a1ad.

B cBS3H € 3THM IIPH H3YYeHHH IpeaMeTa «XUMIS» JOMUHIpPYIOIlee 3HaUeHHe IPHOOpeTaroT Takie e 1
3aaqi, KakK:

amanTanus oOyJaronpiXcs K  YCIOBHSM JHHAMHYHO  pa3BHBAIOIETOCS MHpa, (opMupoBaHIe
HHTEIUIEKTyallbHO pa3BHTOI JHYHOCTH, TOTOBOII K CaMOOOpa30BaHHIO, COTPYJHHYECTBY, CaMOCTOSTEIHHOMY
NPHHATHIO TPAaMOTHBIX PpEIIEHHI B KOHKPETHBIX JKH3HEHHBIX CHTYallsX, CBS3aHHBIX C BeIIECTBAMH H HX
TIPHMEHEHHEM;

(bopMIpoBaHIe y 00yJaroNIX csl KITFOYEBBIX HABBIKOB (KIFOUEBBIX KOMIIETEHITHI), HIMEIOIINX YHIBEPCAIbHOEe
3Ha4eHHe I pa3MHYHbIX BHJOB JESTEIbHOCTH: PEIleHHs IMpoOieM, IONCKa, aHami3a I 00paboTKH HHGbOpMAITIH,
HEOOXOINMBIX JUI NIPHOOPETEHHS OIbITa JeSTEIbHOCTH, KOTOpas 3aHHMAaeT Ba)KHOE MECTO B IO3HAHHH XHMHI, a
TakoKe JJI OLIEHKI C TO3HIII SKOJIOTYecKOIT 6e3011acHOCTH XapaKTepa BIISHIIS BEIIECTB H XIMIMECKIX IIPOLECCOB
Ha OpTaHH3M YelI0BeKa H IPHPOIHYIO CPENy;

pa3BHTHE ITIO3HABATEIBHBIX HHTEPECOB, HHTEIUIEKTYAIBHBIX H TBOPYECKHX CHOCOOHOCTEN OOYJarOIIIIXCS:
CIIOCOOHOCTH CaMOCTOSTENIbHO IIPHOOpPETaTh HOBBIE 3HAHHS II0 XIMHH B COOTBETCTBHH C JKI3HEHHBIMH
IOTpeOHOCTAMH, HCIOJIB30BaTh COBPEMEHHBbIE HH(OpPMAINOHHBIE TEXHOJIOTHH I IIOHCKAa H aHalH3a y4eOHOIH 1
HAy4YHO-TIOYISPHOH HH(BOpPMAITHI XIMIYECKOTO COIepIKAHIIS;

dbopMHpoBaHHE W pa3BUTHE Yy OOYYAIONINXCS AaCCOIMATHBHOTO M  JIOTHYECKOTO  MBIILICHMS,
HaOMIOAaTEeNBHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpbleé OCOOSHHO HEOOXOAHNMBI, B YAaCTHOCTH, IIpH
IUTAHHPOBAHHH I IPOBEAECHIH XHMHYECKOT0 3KCIIEPHMEHTa;

BOCIHTaHIE y 00yJaromuxcs yOe:KIEHHOCTH B TYMAaHICTHYECKOIT HAalIpaBIeHHOCTH XHUMHI, €€ BaXKHOI POJII
B pENIeHHH ITI00aNTBHBIX IIPO0JIeM paIlIOHaTBbHOTO IPHPOOTIONH30BaHIS, TIOIOHEHHNS YHEPTETHIECKIX PECYPCOB I
COXpaHEHHUS IPHPOJHOIO PaBHOBECHS, OCO3HAHNS HEOOXOINMOCTH OepeKHOr0 OTHOIIEHHS K IIPHPOJE H CBOEMY



3JI0POBBIO, a TAKKe MIPHOOPETEHIIS OTIBITa ICIIOIh30BAHIIS IIONYIEHHbBIX 3HAHINT /IS IPHHATIS TPaMOTHBIX peIIeHHIT
B CHTYAIISX, CBI3aHHBIX C XIMITIECKIIMH SIBJICHUSMIL.

B y4eOHOM IUTaHE CpeJHEro oOmero oOpa3oBaHUS IpeaMeT «XIMII» 0a30BOTO YPOBHS BXOANT B COCTaB
TIpeMeTHOII obnacTi «EcTecTBeHHO-HayJHBIE IIPEIMETHIY.

O0ree 911CII0 9acoB, OTBEAEHHBIX JIJIA I3y UEHII XIIMIII, Ha 6a30BOM YPOBHE CpeIHET0 00IIero 00pa3oBaHILs,
cocTaBigeT 68 gacoB: B 10 kimacce — 34 gaca (1 gac B Hegemto), B 11 kmacce — 34 gaca (1 gac B Helemo).



COJEPKAHUE OBYUYEHHUSA
10 KJIACC
OPTAHHYECKAS XUMHSA

TeopeTHYecKHe 0CHOBBI OPraHHYeCKOH XHMHH

IIpeMeT OpraHIIecKoil XHMHIIH: €€ BOSHHKHOBEHIE, pa3BHTHE 1 3HAUEHIE B ITOTYyYEHIH HOBBIX BEIECTB H
MarepHanoB. TeopHs CTpPOEHHS OpTaHHYeCKHX coeqmHeHHil A. M. ByTiepoBa, €€ OCHOBHBIE IIOJIOKEHHS.
CTpyKTypHBlEe (DOPMYIBI OpTaHIMYECKHX BEHIeCTB. I'oMoIOTHS, HM30MepHs. XHMIMdecKas CBS3b B OPraHMYECKIX
COEIUHEHHSX — OJHHApHbIE I KPaTHBIE CBSI3IL.

IlpencraBieHne o KiacCH(UKAINN OpPTaHIYECKHX BellecTB. HOMEHKIAaTypa OpTaHHYECKIX COEINHEHHIT
(cucTemaTidecKas) I TPHBHAIBHBIE Ha3BaHIS BayKHEIIIIX IIpeICTaBUTeIelT KIIacCOB OPraHMIeCKHIX BEIIECTB.

DKCIlepHMeHTaJbHbIE METOJBI H3YUeHHS BEUIeCTB H X IIPeBpallleHINI: O3HAKOMIEHHEe C oOpaslnaMi
OpraHMYEeCKHX BEIEeCTB M MaTepHaJaMHI Ha HX OCHOBE, MOJEIIIPOBAHHE MOJEKYJI OPraHHYECKIX BEIIECTB,
HaOroJeHIIe 1 OIIICaHHe JeMOHCTPANOHHBIX OIIBITOB II0 MPEBPALICHII0 OPTAaHMIECKIX BEIIECTB IIPH HaIrpeBaHHI
(raBineHue, 0OyTIIHBAHIE U TOPEHIIE).

YrieBogopoabl

AJIKaHBI: COCTaB 1 CTPOEHIE, TOMOJIOTHIECKIIT psil. MeTaH 1 3TaH — IpOoCTelie IpeAcTaBUTE I alKaHOB:
(dbu3decKke I XIMIYECKHe CBOIICTBA (peaKII 3aMeIIeHIs I TOPeHIs), HaXOKJIeHIe B IPHPOJe, MONyIeHHE I
TIPIMEHEHIIE.

AJIKEHBI: COCTaB I CTPOEHIE, TOMOIOTIMECKII psii. DTIUIEH U IPOIIUIEH — IPOCTElilie IpeacTaBUTeNI
AJIKEHOB: (PH3MYECKIe I XIMITIECKIIe CBOIICTBA (peaKIHI THAPHPOBAHIIS, TaIOr €HIIPOBAHIIS, THAPATAIIHI, OKICICHIST
1 TIOJTHMEPH3AIIiII), TOTYISHIE I IPIIMEHEHIIE.

AnxamneHsl: OyragueH-1,3 un MeTmOyTamieH-1,3: cTpoeHHe, BaXKHEIIIe XUMITIECKIIe CBOIICTBA (peaKITisg
nommepr3an). ITonydeHne CHHTETIMECKOro KaydIyKa I pe3HHEI.

AJIKHHBI: COCTaB I 0OCOOEHHOCTIH CTPOEHIIS, TOMOJIOTIYECKHIIT psi. AIETIVIEH — IIPOCTEIIIIT IIpeICTABUTE b
aIIKITHOB: COCTaB, CTpOeHHe, (pH3IdecKie N XHMIYeCKHe CBOIICTBa (peaKIlIH THIPHPOBAHIS, TalOT€HHPOBAHIIA,
THApaTali, TOPEHHs ), IOJIydYeHIe I IPHMEeHEeHHE.

Apensl. beH3on: cocTaB, cTpoeHie, (H3MIeCKHe I XIMHIYECKIe CBOICTBA (peaKINH IaJIoreHHPOBAaHHS I
HITpPOBaHIA), IONydeHHe H IpHMeHeHNe. Tomyoln. cocmae, cmpoedie, @usuyecKue U Xumiyecklie ceolicmeda
(peaxyuu 2anoceHUpo.aHUA U HUMPOEAHUA), NONVYeHue U hpumMeHeHle. TOKCHIHOCTh apeHOB. I eHeTHaecKas CBSI3b
MEKIY YITIEBOAOPOdaMII, IIPIHAUIEKAIIIMII K Pa3IHIHBIM KIaccaM.

IIpupoaHble HCTOYHHKH YTIEBOAOPOAOB. IIpHpOJHBNT Ira3 H IONyTHBIE HedTaHble rasel. HedTs m eé
npoucxoxaeHne. CriocoOs! nepepadoTki HeTH: MeperoHKa, KPEKHHT (TepMHIYEeCKII, KaTaTHTIYeCKIIT), ITHPOJIH3.
IIpoayKTel mepepaboTK He(TH, X IMPHMEHEHIE B IPOMBIIUIEHHOCTH U B ObITY. KaMeHHBIIT yTOJIb I IPOIYKTHI €T0
TepepaboTKIL.

DKCIepIMeHTalbHble METOABI I3YUEeHHS BEHIECTB I HX IIPEeBpaAIICHINI: O3HAKOMIEHIE C oOpa3maMu
IUTacCTMAcCC, KaydyKoB M pe3HHbI, KoivteKmm «HedTs» 1 «YT0Ib», MOASTHPOBAHIE MOJEKYN YIJIEBOJOPOIOB I
TaJIOTeHOIIPOI3BOIHBIX, IIPOBE/ICHIIE IIPAKTHIECKOIT pabOoThI: OTyIeHIIE STIUICHA I H3YUeHIIe €T0 CBOIICTB.

PacuérHpie 3agaqil.

BBIMICTIEHNS 10 YPaBHEHHIIO XHMIYECKON peaKIH (Macchl, 00hEMa, KOJIIIeCTBa HCXOJHOT'0 BEIIECTBA LI
TIPOAYKTA PeaKUHH II0 H3BECTHBIM Macce, 00BEMY, KOMIUECTBY OZHOTO I3 HCXOJHBIX BEIIECTB IUII IIPOIYKTOB
PpeaKInIm).

Kuciopojacoaep:kanige opraHaueckKue coeJHHEHAS

IIpeenbHBIE OJJHOATOMHBIE CIIPTHI. MeTaHOI I 3TaHOX: CTpOeHNe, (PI3IecKile I XIIMITYECKIle CBOIICTBA
(peakin ¢ aKTHBHBIMH MeTaJLIaMll, TaJOT€HOBOJOpPOJaMI, TOpeHIe), IpHMeHeHHne. BogopoaHbIe CBA3H MEXIy
MOJIEKYJIaMH CITHPTOB. JIelICTBHE MeTaHOIa 1 3TaHOJIa Ha OpTaHII3M YelloBeKa.

MHoOroaToOMHBIE CHHPTHL. DTIUIEHIIHKONb U TIHIEPHH: CTpOeHHe, (QHU3MUecKne H XIMHIYEecKHe CBOIICTBA
(B3aMMOZEICTBIE CO IIEIOYHBIMH MeTalllIaMIl, KadeCTBEHHAsI peaKIs Ha MHOTOAaTOMHBIE CIIHPTHI). JIeficTBHE Ha
OpraHmsM deloBeka. IIpHIMeHeHNe INIHIEpHHA I 3TIUICHT JTHKOJI.

@DEeHOI: CTPOSHHE MOJIEKYNIbl, (pH3IdecKile I XHUMHYecKHe cBoiicTBa. TOKCIYIHOCTH (peHona. IIprnmeHeHme
(enoma.

Anpaerugsl 1 xkemowst. GopManpaeria, aleTalbJeru: CTpoeHHe, (H3MIecKHe I XIMHYeCKHe CBOIICTBa
(peakII OKICIIEHIS I BOCCTAHOBIIECHIS, KAUeCTBEHHBIE PEaKIII), TOIyIeHIe I IPIIMEHEHIIe.

OIHOOCHOBHBIE TIpejieIbHbIe KapOOHOBBIE KICIOTHL. MypaBbHHAss H YKCYCHasl KIICIOTBI: CTPOEHIE,
(bu3HIecKne 1 XIMIYeCKIle CBOIICTBA (CBOICTBA, OOIIHE I KJIacca KHCIIOT, peaKIHs STe pH(HKAIIH), TToTydeHIe I
npuMmeHeHne. CreapHHOBas I OJEHHOBAsl KUCIOTHI KaK IPEJCTaBUTENN BBICHINX KapOOHOBBIX KHCIOT. Mblla Kak
COIII BRICIINX KapOOHOBBIX KHCIIOT, X MOIOIIEe AEHICTBHE.

CrnoxHble 3(DHpPHI KaK IpOH3BOJHBIE KapOOHOBBIX KHCIOT. I HApoIm3 CIOKHBIX 3¢upoB. XKiupsr. I'napomis
KupoB. [IpiMeHeHne XK1poB. bronoriaeckas poib KIPOB.



VrImeBogsl: cocTaB, KIacCH(UKAINIS YIIE€BOJOB (MOHO-, MH- H IIOMHCaXapHabl). ITI0Ko3a — IpOCTElmt
MOHOCaXapH: OCOOEHHOCTH CTPOEHHS MOJEKYJBL, (I3HYecKe I XHMIYecKHe CBOICTBa (B3alMOJEIiCTBIE ¢
rugpokcaoM Memn(Il), okucleHHe aMMHIAYHBIM pacTBOpoM okcuia cepebpa(l), BoccTaHOBIEHNE, OpoXKeHIe
TJIIOKO3BI), HaXOKJCHHE B IPHpOJe, NMpHMEeHeHHe, Omoiormdeckass poinb. DoTtocuHTe3. DpyKTO3a KaK H30MeEp
TIIFOKO3BL.

Kpaxman 1 nemmosno3a Kak IpHPOAHBIE HonmMepbl. CTpoeHHe KpaXMalda H IENI0NI03bl. DU3HYecKHe H
XHMITYECKIIEe CBOICTBA KpaxMaia (THIpOoII3, KaueCTBEeHHAs peaKIs ¢ HOJI0M).

DKCIepIMeHTaIbHbIE METOBI II3yIEHIIS BENIECTB I IIX IpeBpaIleHIIT: IpoBeIeHIIe, HaOlroIeHIIe I OIIICaHIIe
JIEMOHCTPAINIIOHHBIX OIBITOB: TOPEHHE CIMPTOB, KaUeCTBEHHBIE pPEAKIMH OJHOATOMHBIX CIIHPTOB (OKIICTIEHIE
sTaHona okcugoMm Mean(Il)), MHOTOATOMHBIX CITHPTOB (B3aMMOJEiicTBHE IIMIepHHa ¢ THApokcmmoMm Memi(ID)),
anpIernaoB (OKHCICHHe aMMHAYHBIM pacTBOpoM okcuma cepebpa(l) m rugpoxcugoMm Mean(Il), B3anmoeiicTBHe
KpaxMaia ¢ HOJOM), IIPOBEISHIIE IPAaKTHIEeCKOIl pabOTHI: CBOIICTBA pacTBOPA YKCYCHOIT KHCIIOTBL.

PacuérHpie 3agaqil.

BBITICTIECHIS 10 YPaBHEHIIO XHMHIYECKON peaKIl (Macchl, 00hEMa, KOJIIIEeCTBa HCXO/JHOI'0 BEMIECTBA ILIH
TPOAYKTA PEaKUMI II0 H3BECTHBIM Macce, 00BEMY, KOMIYECTBY OZHOTO I3 HCXOJHBIX BEIIECTB IUIH IPOIYKTOB
PEeaKITII).

A30TcofepaKalie OpraHIecKHe COeqIHEeHIIS.

AMHIHOKICIOTH KakK aM(OTepHbIe OpTraHmdecKne coequHeHms. @u3mdecKie H XHMHYECKIe CBOIICTBa
AMHHOKICJIOT (Ha IpHMepe ITTHIIHA). BHOIoTIIecKoe 3HaueHIle aMHHOKICIIOT. [IenTIb!.

BenKiu Kak IpHpoIHbIE BRICOKOMOJIEKYIIIpHbIe coeHeHs. [IepBIdHasi, BTOpHYHAS I TPETHIHAS CTPYKTYpa
OemkoB. XIMIMUeCKIe CBOIICTBA OEJIKOB: TIIPOJIN3, JeHaTypallsl, KadeCTBEHHbIE peaKIIII Ha OeNKIL.

DKCIlepHMeHTaJbHbIE METOJbI I3YYEHIS BEIIeCTB H HX IIPeBpalleHHil: HaOmoJeHHe U OIIICAHNe
JIEMOHCTPAIIIOHHBIX OIIBITOB: AeHATypaLsa O€IKOB IIPH HarpeBaHMII, IIBETHBIC PEaKIMII OSJIKOB.

BpIcOKOMOJIEKYISAPHbIE COeTHHEeHHS

OCHOBHBIE IIOHATHS XIMHIH BBICOKOMOJEKYJSIPHBIX COEIHHEHIIT: MOHOMEp, IOJIMEp, CTPYKTYPHOE 3BEHO,
CTENEHb IIOMHMEpPH3aINI, CPeIHAI MOJIEKyJIsIpHas Macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYIIIPHBIX
COEIHMHEHHIT — IOITIMEPH3aLs I TOJTHKOHICHCAITIS.

DKCIepIMeHTaIbHble METOABI I3YUEHIsS BENIECTB H HX IIPEeBpAIICHINI: O3HAKOMIEHIE C oOpa3maMu
TIPHPOJHBIX I HCKYCCTBEHHBIX BOJIOKOH, IUTACTMAcC, KaydyKOB.

MeKIpe IMETHbIE CBS3H.

Peamm3aiisa MeXIpeIMETHBIX CBS3ell MPH H3YYeHHHN OpraHmIecKoil XmMmi B 10 Kimacce OCyIIecTBISETCS
gepes3 HCIO0JIb30BaHIIe KaK OOIIIX €CTECTBEHHO-HAYIHBIX ITOHATHII, TaK I ITOHSITHIL, SBJSIONNIXCS CHCTEMHBIMH IS
OT/IEJIbHBIX NIPEIMETOB €CTECTBEHHO-HAYIHOTO ITHKIIA.

Oobumie ecTeCTBEHHO-HAYIHbIE IIOHATHS: SIBIICHIIe, HAYIHBII (haKT, THIIOTE3a, 3aKOH, TEOPIS, aHAIN3, CIHTE3,
KJTaccH(pHKaI, IepHOAIYHOCTD, HabIoIeH e, H3MEPEHIe, SKCIIEPIMEHT, MOJASTIPOBAHIIE.

®du3NKa: MaTepIs, SHEPTHS, Macca, aToOM, JEKTPOH, MOJIEKYJIa, SHEpTeTHUIECKIIT YPOBEeHb, BEIIECTBO, TETIO,
00BEM, arperaTHOE COCTOSIHIE BEIIECTBA, (PH3MIECKHE BEIIITHHBI 1 eJIHHIIBI IX H3MepeHIIS.

Buonorus: KieTka, opraHmsM, Omocdepa, oOMEH BEIIECTB B OpraHm3Me, (POTOCHHTE3, OHOJIOrHYECKH
AKTHBHBIE BeIlleCTBa (OEIKI, YIIeBOABI, KUPBI, (hepPMEHTHI).

T'eorpacdiis: MIHEpabl, TOPHBIE IIOPO/IBI, IOJIE3HbIE HCKOIIaeMbIe, TOILIIBO, PECYPCHI.

TexXHOIOTHA: MHIIEBbIe IPOIYKTHI, OCHOBBI PAIIIOHATHHOTO IMITAHIIS, MOIOIIIE CPEACTBA, JIEKAapCTBEHHBIE 1
KOCMETHYECKIIE IIpenapaThl, MaTepHAIbI 3 HCKYCCTBEHHBIX I CHHTETIYECKIX BOJIOKOH.

11 KJIIACC
OBIIIASL H HEOPT AHHYECKAS XUMHSA

TeopeTHYecKHe 0CHOBbI XHMHH

XuMIIecKHil 371eMeHT. ATOM. SIpo aToMa, H30TOIBL. DJIeKTpOHHas 000J0YKa. DHEpTeTIYECKIe YPOBHIL,
TIOIyPOBHIL. ATOMHBIE OpONTAIH, S-, p-, d- 3MeMeHThl. OCOOSHHOCTH pacIpe/IeNIeHIs IeKTPOHOB 10 OpONTAaIIM B
aToOMaXx JJIEMEHTOB IIEPBBIX YETHIPEX MEPHOI0B. DISKTPOHHAS KOH(MUTYPaIIsI aTOMOB.

Ilepnommdeckiii 3akoH u Ilepnofmdeckas cucTeMa XuMIMecknx 3nemeHToB J[. 1. Menpeneesa. CBs3b
TIEpHOTIECKOTO 3aKOHA I IIepHOIMIecKoil CHCTEMBI XIIMHIECKIX 371eMeHToB J[. I1. MeHeneeBa ¢ COBpEMEHHOIT
TeopHell CTPOCHIISI aTOMOB. 3aKOHOMEPHOCTH H3MEHEHIHS CBOIICTB XIIMIYECKIX 3JIEMEHTOB I 00pa3yeMbIX HMII
TIPOCTHIX 1 CJIOKHBIX BEUIECTB IO TPYIIIaM I IepHoAaM. 3HaueHHe IePHOIMIeCKOro 3aKOHA B pa3BUTHI HayKIL

CtpoeHile BemecTBa. XUMHIYIecKas CBSI3b. BIIBI XHMITIECKOI CBS3H (KOBaJeHTHAS HEMOJSIpHAs I IOJISpHas,
HIOHHAs, MeTaJUIideckas). MeXaHI3MBI 00pa30BaHIS KOBAIEHTHOII XIMIYECKOH CBS3H (OOMEHHBII I JTOHOPHO-
aKIENTOpHEIIT). BogopoaHas cBs3b. BaleHTHOCT. DIEKTPOOTPHIIATEIbHOCT. CTeTleHb OKHCIeHNS. IIOHBI: KaTHOHBI
1 aHHOHBI.

BemecTBa MOJEKYIIPHOTO I HEMOJEKYIIPHOTO CTPOCHHS. 3aKOH IIOCTOSHCTBAa COCTaBa BEIISCTBA. HIIbI
KPHICTaJUIMYECKIX PENIETOK. 3aBUCHMOCTh CBOIICTBA BEIIECTB OT THITIA KPICTAILTITYECKOI PEIIETKIL



TloHATHE O IUCIIEPCHBIX CHcTeMaX. IICTHHHBIE H KOJUIOHNIHBIE pacTBOpHI. MaccoBas H0Js BeIIecTBa B
pacTBope.

Kiaccudukamms HeopraHmdecKux coeMHeHH. HoMeHKIaTypa HeOpraHH4ecKIX BelIecTB. I eHeTHdecKas
CBSI3b HEOPTaHMIECKIX BENIECTB, MPHHAMISKANIX K pa3IIYHbIM KIaccaM.

Xumiraeckas peakinisg. Kiaccnpukaimusa XIMITIeCKIX peaKIlii B HEOPraHIIeCKOH I OpTaHMIeCKON XML
3aKOH COXpaHEHIS MacChI BEIIECTB, 3aKOH COXpaHEHHS I IIPEBPAIeHIS YHEPTr HH IIPH XHMITIECKIX peaKIsX.

CKOpOCTh peakIHH, e€ 3aBHCHMOCTh OT pa3lMIHbIX (akTopoB. OOpaTHMBlE peakiiin. XHMIYecKoe
paBHOBecHe. @aKTOPHI, BIIISIONIIE Ha COCTOSHIE XIMIIecKoro paBHoBecus. IIpuHium Jle Illatense.

DnekTponnTHdeckas auccornamsg. CIubHbIe U clabbie 3MeKTpoauThl. Cpeia BOJHBIX PacTBOPOB BEIIECTB:
KIICTIas, HelTpallbHas, IIeT09Has.

OKHCIHTENIFHO-BOCCTAHOBUTEIFHBIE PEaKIIHIL.

DKCIepIMeHTaIbHBlE METOJBl IH3YYeHIS BEIISCTB H IX IPEBpAlICHII: JeMOHCTpamms TaOumg
«IIepuoamdgeckas clucTeMa XHMHUeCKHX 31eMeHTOB [I. I1. MeHpaeneeBa», H3ydeHHE MoJelell KPHCTALTHIECKIX
peméToK, HaOIoJeHIe M OINCaHIe JIeMOHCTPALOHHBIX H JIAOOPAaTOPHBIX OIBITOB (pa3loKeHHe IIepOoKCHaa
BOJIOpOJa B MPHCYTCTBHH KaTall3aTopa, OIpeJelIeHIe CPedsl pacTBOPOB BEUIECTB C IIOMOIIBIO YHIBEPCATIBHOTO
HH/IIKaTOpa, peakIi HOHHOTo 0OMeHa), MPOBEACHIE IPaKTIYecKoil paboTh! «BIIISHIIE pa3IIYHBIX (PaKTOpoB Ha
CKOpPOCTh XHMIYECKOIT peaKII».

PacuérHpie 3agadil.

Pacyérel 1Mo ypaBHEHHSIM XHMHIYECKIX pEaKI[Hil, B TOM YHCIe TEPMOXIMHYECKHE pPacuEThl, pacu&Thl C
IICIIONIE30BaHIEM IIOHATHS «MaccoBas J0JII BEIIECTBay.

Heoprannyeckast XAMHS

Hewmetamwts!. ITonokeHile HeMeTalIoB B IIepIOIIdecKoli CIIcTeMe XIMITIECKIX 31eMeHToB 1. I1. MeHeneeBa
1 0COOSHHOCTH CTpoeHHs aToMoB. DI3mdecKile CBOIICTBA HEMETAJUTIOB. AJIJIOTPOINNS HEMETALIOB (Ha IIpHMepe
KIICIIOpOJIa, cephl, hocdopa 1 yriepoa).

XuMIraecKie CBOIICTBA BayKHETIIIIX HEMETaLIOB (TaIOTeHOB, CEph, a30Ta, Gocdopa, yriaepoa I KPeMHIISA) 1T
X COeIMHEHHI (OKCH 0B, KICIOPOACOIEPKAIINX KIICIOT, BOXOPOIHBIX COSIUHEHNIT).

TIpiMeHeHe BaKHEMIIIX HEMETAUIOB I X COe/IITHE HITI.

MerTamsl. ITonoxkeHne MeTaLtoB B IlepHoairaecKoll CHCTeMe XIIMITYECKNX 31eMeHToB J[. I1. MeHpeneeBa.
OCOOEHHOCTH CTPOSHHS 3IIEKTPOHHBIX 000JI09eK aTOMOB MeTauioB. OOmmie (m3mdecKie CBOICTBAa METaJUIOB.
CIunaBsl METAJUIOB. DISKTPOXIIMHYECKIN pSIT HAIPSKEHUIT METaILIOB.

XuMiraeckie cBOICTBa Ba)KHEIIIIX METALIOB (HATPINi, KA, KaJabI[Iii, MarHIII, aTFOMIIHIIL, IIHHK, XPOM,
JKelle30, MeJIb) I X COeIIHEHIIII.

Obumnie criocoOs! MOMyYeHHS MeTalIoB. IIpMeHeHe MeTaJUIoB B OBITY I TEXHIIKE.

DKcIlepHMeHTa IbHbIE METOAB! H3yUEHHS BEIECTB I HX IPEBpaIlleHHIT: H3ydeHHe KOUIeKI «MeTalasl 1
CIUIaBBI», O0Opa3lOB HEMETAJUIOB, pellleHHe SKCIOepHMEHTATbHBIX 3aJad, HaOIOJACHNE I  OIIHCAHHe
JIEMOHCTPAIIIOHHBIX 1 Ja00paTOPHBIX OIIBITOB (B3aIIMOJEIICTBIIE THIPOKCIIA aJFOMIHIS C pacTBOpaMI KHCIOT I
1esIo4eil, KaueCTBEHHbBIE PeaKI Ha KaTHOHBI METAIIJIOB).

PacuérHpie 3agaqil.

Pacu&rel Macchl BelIecTBa I 00B&EMaA Ira30B IO H3BECTHOMY KOJIIUECTBY BEIlECTBa, Macce IUIH 00BEMY
OJIHOTO H3 YJaCTBYIOIINX B PEaKIIHHI BEIECTB, pacuETHI Macchl (00bEMa, KOIIIeCcTBa BEIeCTBA) IIPOJYKTOB PEaKIIHII,
€CJIII O/THO 13 BEIIECTB HMEET IIPHMECIL.

XuMHS H JKH3Hb

Pomp XunMmmm B OOeCIIeYeHIH 3KOJOTHMYECKOI, 3HEpreTHdYecKOoi I IHINEeBOH Oe30MacHOCTIH, pPa3BHTHH
MeqIIHHEL IIOHATHE 0 HayYHBIX METOJaX ITO3HAHIS BEIIECTB I XIMITJECKIIX PEeaKITHil.

IIpeacTaBieHns 00 OOIIIX HayIHBIX MIPHHITHIIAX IPOMBIILUIEHHOTO IIOJIYIEHIIS BaKHEIIIIIX BEIIECTB.

YemoBeK B MIpEe BEIIECTB 1 MaTepHalOB: BaKHEIIIe CTPOHTEIbHBIE MaTepHalbl, KOHCTPYKIIOHHBIE
MaTepHalbl, KpacKH, CTEKI0, KepaMHKa, MaTepHalbl IS SIeKTPOHUKH, HaHOMAaTepHalbl, OpTaHHIeCcKHe «
MHIHepaJbHbIE YI0OpEeHIS.

XuMHs I 3J0pOBbE YeNIOBeKa: IpaBIUIa HCIOIb30BAHIS JIEKAapCTBEHHBIX IIpeapaToB, IIpaBILIa 0€30IIacHOTO
HICIIONB30BAHIIS MIPETIapaToOB OBITOBOIT XIIMHUII B TIOBCEHEBHOI JKIT3HIL

MeKIpe IMETHBIE CBS3H.

Peamm3amisa MeXIpeIMETHBIX CBS3ell IIpH I3ydeHHH oOmieil 1 HeopraHmdeckoil xmmmm B 11 Kimacce
OCYIIECTBIIAETCSA Uepe3 HCII0Ib30BaHIe KaK OOIIIX €CTeCTBEHHO-HAYIHBIX IOHATHIL, TaK U TTOHATHIL, SBIISIONIXCS
CHCTEMHBIMH IS OT/JIEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYIHOTO IIHKIIA.

O0unie ecTeCTBEHHO-HAyJHbIE IIOHATHS: HAy4YHBII (DAKT, THIIOTE3a, 3aKOH, TEOPHS, aHAalN3, CHHTE3,
KITaccH(pUKAIs, IepHOINIHOCTh, HaOMI0eHNe, SKCIIEPIMEHT, MOJEIIPOBaHIIe, H3MEpEHIIe, IBICHIIE.

@du3NKa: MaTepls, 3HEpTIs, Macca, aTOM, 3JIEKTpOH, IPOTOH, HENTPOH, HOH, H30TOI, PaJlOaKTHBHOCTE,
MOIIEKyJa, SHepreTIecKiil YpOBEeHb, BEUIECTBO, TENO, O00BEM, arperaTHoe COCTOSHIIE BEIIECTBAa, (H3IYEeCKHe
BEJIIMYIIHBI I €IIHIIBI HX H3MEPEHIs, CKOPOCTb.

Bronorus: KieTka, OpraHH3M, SKOCHCTeMa, Omocepa, MaKpo- H MIKpPO3JIEMEHTHI, BHTaMHHBI, OOMeEH
BEIIECTB B OpTaHII3MeE.



l"eorpa(blm: MIHEPaJIbl, TOPHBIC IIOPOOBI, ITIOJIE3HBIC HCKOIIa€MBIC, TOILTHBO, PECYPCHI.

TexHONOTHA: XHMHYECKas NIPOMBIIUICHHOCTh, METAJUIYpPria, IIPOH3BOJACTBO CTPOHTEIBHBIX MaTEpHallOB,
CeNbCKOXO03SIICTBEHHOE IIPOM3BOJACTBO, IIHNIICBasg IIPOMBINLUICHHOCTD, (bapMa].ICBTIIquKaS{ IIPOMBIIIIICHHOCTD,
IPOH3BOACTBO KOCMETHYCCKIX IIPpE€IIapaToB, IIPOM3BOACTBO KOHCTPYKIIOHHBIX MAaTCpHalIOB, 3JICKTPOHHAA
IPOMBIIIICHHOCTH, HAHOTCXHOJIOT HI.



IUTAHITPYEMBIE PE3VJIbTATBI OCBOEHIIA ITPOI PAMMBI I1O XTIMITIT HA BA3OBOM YPOBHE
CPEJTHEI'O OBILIETO OEPA30OBAHIIA

JINYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycraHaBIHBaeT TpeOOBaHIS K pe3ylIbTaTaM OCBOSHHS OOYYAIOLIIMIICS IIPOTPAMM CpPEIHETO
oOmero oOpa3zoBaHIs (JITYHOCTHBIM, METAalpeIMETHBIM H IpeaMeTHbIM). HayduHo-MeToqIdeckoil OCHOBOI s
pa3paboTKI ITAHHPYEMBIX pe3yIbTaTOB OCBOEHIS IIPOTPAaMM CPEJHET0 0OIIero o0pa3oBaHIs SBISETCS CHCTEMHO-
JeSTeTbHOCTHBII OAXO.

B COOTBETCTBHH C CHCTEMHO-IESTETbHOCTHBIM IIOJX0JIOM B CTPYKTYPE JTHYHOCTHBIX PEe3YyJIFTaTOB OCBOSHHS
npeaMeTa «XHUMHSD Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHIIsl BBIIEICHBI ClIeyIONTIE COCTABISIONIIE!

OCO3HAaHHE OOYYAIOLINMIICS DPOCCHIICKOI I'paKJaHCKOH HIEHTHIHOCTH — T'OTOBHOCTH K CaMOPa3BHTHIO,
CaMOCTOSTEIFHOCTH H CaMOOIIPe/IEIeHHIO;

HaJI9Ie MOTHBALIHH K 00Y4EHHIO;

LIeNIeHANIPaBIeHHOE pa3BHUTHE BHYTPEHHHX YOEKICHHII MITHOCTH HAa OCHOBE KIIOYEBBIX IIEHHOCTEH U
HCTOPHYECKUX TPAAMIIIIT 6a30BOI HayYKH XML,

TOTOBHOCTh H CIIOCOOHOCTh OOYYAIOMINXCS pPYKOBOJCTBOBATHCS B CBOEH JEATENBHOCTH IIEHHOCTHO-
CMBICIIOBBIMH YCTaHOBKAMI, IIPHCYITIMH I€I0CTHOII CHCTEMe XIMHYECKOr0o 00pa30BaHIIs;

HaJIIgie IPaBOCO3HAHIS SKOJOTIYECKO KYIBTYphl H CIIOCOOHOCTH CTaBHTh LIS I CTPONTH JKI3HEHHBIE
IUTaHBL

JIIIMHOCTHBIE pe3yNbTaThl OCBOEHHSA TIpeaMeTa «XIMIS» JOCTHTAIOTCS B ©JHHCTBE YdJeOHOH I
BOCIIHTATENIPHOIl JESTEIPHOCTH B COOTBETCTBHH C TYMAHHCTHYECKHMH, COIMIOKYIBTYPHBIMH, JyXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSMII H HlealaMH POCCHIICKOT0 TPpakJaHCKOT0 00IIecTBa, IPHHATHIMI B 00IIIECTBE HOPMAaMHI
I TpaBIIaMH TIOBEJEHHS, CIIOCOOCTBYIOHINMH IIpOIlecCaM CaMOIIO3HAHHS, CaMOpPa3BHTHS H HPaBCTBEHHOTO
CTAHOBJICHHUS MITHOCTH 00yYJaIONTIXCSL.

JrYHOCTHBIE pe3yNbTaThl OCBOEHHS IIpeaMeTa «XUMHS» OTpa)kaloT C(HOpMIPOBAHHOCTh OIBITA
TI03HABATENbHOII 1 IPAKTHIECKOII JeSITeIbHOCTH 00YJaIONHIXCsl IO pealH3aliil IPHHATHIX B 00IeCTBe LIEHHOCTEI],
B TOM YHCJI€ B 9aCTH:

1) rpaKIAHCKOT0 BOCHHTAHHSA

OCO3HAHIS OOYYAIOMINMICS CBOHX KOHCTHTYLHOHHBIX IIpaB 1 OOS3aHHOCTEHl, YBaXKEHHS K 3aKOHY U
TIPaBOIIOPSKY:;

TIPEICTABJICHHS O COIHAIBHBIX HOPMaXx H IIPaBIUIaX MEXITIYHOCTHBIX OTHOIIEHHI B KOJUIEKTIBE;

TOTOBHOCTH K COBMECTHOI TBOPYECKOI! JIEITEIBHOCTH IIPH CO3aHIH YIeOHBIX IPOEKTOB, PEIISHIH YIeOHbBIX
11 I03HABaTENbHbIX 3a/]a4, BHITOJHEHHH XHMIYECKIX YKCIIEPHMEHTOB;

CIOCOOHOCTH NOHHMATh H IIPHHHMATh MOTHBBI, HaMEPEHHS, JIOTHKY H apTyMeHTH! APYTHX IIPH aHaIH3e
Pa3IYHBIX BHJIOB y4eOHOII IeITeTbHOCTH;

2) DATPHOTHYeCKOr0 BOCIIHTAHHS:

LIEHHOCTHOTO OTHOUIECHINS K HCTOPHYECKOMY H HayIHOMY HacJIEIHI0 OTeYeCTBEHHOI XIIMII;

YBaKeHIS K IIPOIlecCy TBOpUYECTBA B 001aCTH TEOPHH 1 MPAKTHIECKOTO IPHMEHEH NS XIMHH, OCO3HAHHS TOTO,
9TO JOCTIDKEHIS HayKH €CTh pe3yIbTaT JUINTENIBHBIX HaOIOJEHII, KPOIOTIIBEIX SKCIIEpHMEHTAIBHBIX HOHCKOB,
TIOCTOSIHHOTO TPYy/ia YI&HBIX H IIPAKTHKOB;

HHTepeca U IT03HABATENbHBIX MOTHBOB B IIOJIYISHHH H NOCIEAYIONIEM aHATH3e HHGOPMAITIH O IePEIOBBIX
JOCTIDKEHHSIX COBPEMEHHOIT OT€UeCTBEHHOI XML,

3) AYXOBHO-HPABCTBEeHHOI0 BOCHHTAHHS:

HPaBCTBEHHOTO CO3HAHIIS, STHYECKOT0 IIOBEICHIIS;

CIOCOOHOCTH OLIEHHBATh CHTYAIlHI, CBS3aHHBIE C XIMIYECKHMH SBICHHSMIH, H IIPHHIMATh OCO3HAHHBIE
peIIeHNs], OPHEHTHPYSACh Ha MOPAIbHO-HPABCTBEHHbBIE HOPMBI H IIEHHOCTI;

TOTOBHOCTH OIICHHBAaTh CBOE IIOBeJEHNE I IOCTYIKH CBONX TOBApHINEll C ITO3MINII HPAaBCTBEHHBIX I
TIPAaBOBBIX HOPM I OCO3HAHIIE IOCIEACTBHII STHX IOCTYIKOB;

4) dopMHupOBAHNS KYJIBTYDPHI 310POBbSI:

TIOHIIMAHHS IIEHHOCTENl 3J0pOBOTO I Oe30macHOro oOpasa JKH3HI, HEOOXOJIMOCTH OTBETCTBEHHOTO
OTHOIIECHHUS K COOCTBEHHOMY (hH3IYECKOMY H ICHXHIECKOMY 310POBbIO;

COOMIOIEHIIS TIPaBILT Oe30I1aCHOTO OOpAIEHIIs C BEIECTBAMII B OBITY, IIOBCEIHEBHOII JKII3HH I B TPYIOBOIL
JIeSITebHOCTI

TIOHIIMAaHHS IIEHHOCTH IPaBHJI HHINUBHYaJbHOTO H KOJUIEKTHBHOTO O€30I1acHOTrO IOBEJCHUS B CHTYAIISIX,
YTPOKAIOMIIX 370POBbIO H JKI3HI JIOJEH;

OCO3HAHHSI IIOCIECTBHUII I HEIPHUSATHS BPEIHBIX IPHBHIUEK (YTIIOTPEOISHIIS aIKOTOIs, HAPKOTHKOB, KYPEHIS);

5) Tpy10BOr0 BOCIIHTAHHS:

KOMMYHHKATHBHOI KOMIIETEHTHOCTH B Y4e0HO-IICCIIeJOBATENIbCKOI JeSITeIbHOCTH, OOIIECTBEHHO OJIE3HOI,
TBOPYECKOI 1 JPYTHX BIIAX AeSTEIbHOCTI;



YCTaHOBKIH Ha aKTHBHOE yJacTHe B PELICHII IPAKTIYeCKIX 3ajad COIMHATBHOI HAaIpaBIeHHOCTH (B paMKax
CBOETO KJ1acca, IIKOJIbI);

HHTepeca K MPaKTHYeCKOMY H3YJeHII0 IpoGeccHil pa3IirdHOTO poJa, B TOM YIHCIe Ha OCHOBE IIPHMEHEHIIS
TIpeIMETHBIX 3HAHHII IO XIMIIH;

YBa)KEHIIS K TPYAY, JIOLIM TPYAa 1 pe3yIbTaTaM TPYIOBOII eI TeIbHOCTIL;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HH/IIBIIYaJIbHOII TPaeKTOpPHH 0Opa3oBaHIs, Oyayieil npodeccun u
peanm3amiy COOCTBEHHBIX JKI3HEHHBIX IUIAHOB C YYETOM JIIYHOCTHBIX HHTEPECOB, CHOCOOHOCTEN K XIIMIHIL,
HHTEPEeCOB I MOTpedHOCTel 00IIecTBa;

6) 3KO0JIOrHYeCKOr0 BOCIIHTAHHS:

9KOJIOT'HYECKH 11e71eCO00pa3HOTO OTHOIIEHHS K IPHPOJe, KaK ICTOUHHKY CYIECTBOBAHII KI3HI Ha 3eMIe;

TIOHIMAaHNS TTI00AaJTBHOTO XapaKTepa 3KOJIOTHYeCKHX INPo0ieM, BIHSHHS 3KOHOMIYECKHX IIPOIECCOB Ha
COCTOSIHIIE TIPHPO/IHOII I COIHAIBHOI CPEeJIbI;

OCO3HAHISI HEOOXOIMOCTIH HCIIOIb30BAHIIA JOCTIDKEHII XHUMIII [UIS PEIIeHIs BOIPOCOB PaIIIOHAIFHOTO
TIPHPOIOIOIB30BaHIIS;

AaKTHBHOTO HENPUSTHS JelCTBHII, IPHHOCANINX Bpel OKpYKalomlell IPHPOJHON cpele, YMEHIS
TIPOTHO3HPOBATH HEOIATONPHATHBIE KOJIOTHYECKIE OCIEACTBIS PEAIPIHIMaeMbIX JelICTBIII I IPeIoTBpaIlaTh
IX;

HaIIgHsd  pa3BHTOTO 3KOJOTHYECKOTO MBIIIIEHNS, 3KOJOTHYECKOIl KYJNBTYpPBl, OIIBITa JAeSTEIbHOCTH
9KOJIOTHYECKOIl HAIPaBIEHHOCTH, YMEHHS PYKOBOJICTBOBAThCS IMII B II0O3HABAaTENIbHOIl, KOMMYHHKAaTHBHON N
COIIANIBHOIT IIPAKTHKE, CIIOCOOHOCTI 1 YMEHISI aKTHBHO IIPOTHBOCTOSTH HEOJIOTHI XeMOo (o0,

7) HEHHOCTH HAYYHOIO MO3HAHHS:

cOpMIPOBAaHHOCTH MHPOBO33DEHIS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAayKH I
00II1eCTBEHHOIT IIPAKTIIKIL;

TIOHIMAaHHS CHEII(IKI XIMIN KaK HayKil, OCO3HAHIA €€ POl B ()OPMIPOBAHII PAIlIIOHAIFHOTO HayIHOTO
MBIIUIEHHS, CO3JaHII IeJIOCTHOI'O IPeICTaBIeHIS 00 OKPYIKAIOIIeM MIpe KaK O eJITHCTBE IIPHUPOJbI 1 YeI0BeKa, B
TIO3HAHHI IPHPOJHBIX 3aKOHOMEPHOCTEI I pellIeHHH TIPOOJIeM COXpaHEeHIIS IPIPOIHOTO PaBHOBECIIS;

YOSXKIEHHOCTH B 0CO0OIl 3HAYNMMOCTH XIMHH JUI1 COBPEMEHHOI ITHBIUIH3AINII: B €€ TyMaHHCTIYECKOIl
HaIPaBJIEHHOCTH 1 Ba)KHOII POJII B CO3IaHIII HOBOII Oa3bl MaTepHaIbHOI KyIbTYpPHI, PEIISHI ITI00aIBHBIX IPoOIeM
YCTOITYIBOrO pa3BUTHS YeJIOBEYECTBA — CHIPHEBOII, SHEPTeTHYECKOIl, IIIIEeBOIl 1 SKOJIOTIYecKoll 6e30IacHOCTI, B
Pa3BUTHII MEIHITIHEL, 00eCIedeHNH YCIOBHIT YCHEIHOT0 TPY/Ia I SKOJIOT IecKH KoM (O PTHOI JKI3HI KayKIOTO WieHa
oOmecTBa;

€CTeCTBEHHO-HAyJHOII TPAaMOTHOCTH: TIIOHIMAHHS CYIIHOCTH METOJOB IIO3HAHHS, HCIIONB3YEeMBIX B
€CTeCTBeHHBIX HayKaX, CIIOCOOHOCTH HCIIONB30BaTh IIOTyJaeMble 3HAHILSI Il aHaIH3a I OOBSCHEHIS SBICHIII
OKPYKAIOIIEr'0 MIpa I IPOHCXOSIINX B HEM H3MEHEHHII, YMEHIS JeaTh 000CHOBAHHBIE 3aKIIOUEHIIT Ha OCHOBE
Hay9HBIX (DAaKTOB I HIMEIOIIIXCS JaHHBIX C IENBI0 ITOJIyIeHIs JOCTOBEPHbIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTETIFHO HCIIONB30BaTh XHMIYECKHE 3HAHMS A pelIeHHs IpoOlieM B pealbHBIX
JKII3HEHHBIX CHTYaLIsIX

HHTepeca K IO3HAHHIO 1 ICCIIeJ0BaTeIbCKOI eI TeTbHOCTH;

TOTOBHOCTI I CIIOCOOHOCTIH K HEeTIPephIBHOMY 00pa30BaHIIIO I CaMO00pa30BaHII0, K AKTHBHOMY IIOTYYESHIIO
HOBBIX 3HAHIII IO XIIMII B COOTBETCTBHII C JKII3HEHHBIMI ITOTPEOHOCTIMIT;

HHTepeca K 0COOEHHOCTSM Tpy/ia B pa3iIHbIX cepax mpodeccHoHanbHOII eI TeIbHOCTIL.

METAINPEIMETHBIE PE3VJIbTATBI

MerTanpeIMeTHbIE pe3yabTaThl OCBOSHHSA YUeOHOro mIpeaMera «XHMHS» Ha YPOBHE CpEIHEro OOIIero
00pa30BaHIA BKIIOYAIOT:

3HA4IMBbIe IS (OPMIPOBAHHS MHPOBO33PEHHS OOYYAIONIXCS MEKIICIHILINHAPHBIE (MEXIIpeIMeTHbIC)
oOleHayIHbIe TTOHATIS, OTPaKaloIlHe LEJOCTHOCTh HAYYHOI KapTHHBI MHpa H CIENH(HKY METOJ0B IIO3HAHISA,
HICIIONh3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHs, BELIeCTBO, SHEPrus, SBICHIIE, IIPOIIecC, CICTEMA, HayIHbII (haKT,
TIPHHIINII, THIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCIEAOBaHIe, HAOMIOAeHIIe, H3MEepEeHIe, SKCIIEPIMEHT 1
ApyrHe);

VHHIBEpCalbHble  ydeOHBIe  JelicTBHA  (TIO3HABaTeNbHBbIE, KOMMYHHKATHBHBIE,  pPETYIATHBHBIE),
obecneunBaromnrie (opMIpoBaHIe (YHKIHOHAIBHOI TPAaMOTHOCTII I COIIIIATBHOI KOMIIETEHITHI 00y JarOIIIXCS;

CIIOCOOHOCTBH OOYYAIOIIIXCS HCIIOIB30BaTh OCBOSHHBIE MEXIICIIUILTIHAPHBIE, MIIPOBO33pEHUECKIE 3HAHIA
1 YHHBEpCaIbHbIe YaeOHbIe JeHCTBIS B I03HABATEIBHOII 1 COLMAIBHOI IIPAKTHKE.

MerTanpeIMeTHbIE pe3yIbTaThl OTPaKalOT OBIAJCHIE YHHBEPCAIbHBIMH YIeOHBIMH II03HABAaTEIBHBIMIL,
KOMMYHHKATHBHBIMH U PETYISTHBHBIMI JA€TICTBISIMIL

OBJajiecHHe YHHBEPCAJIbHBIMH Y4eOHBIMH I03HABATeIbHBIMH e CTBHSIMH:

1) 0a3oBbIe JJOrHUYecKHe JeiCTBHS:

CaMOCTOSATENBHO (JOPMYIIIPOBATh I aKTYaIII3IPOBaTh IpoOIeMy, BCECTOPOHHE €€ pacCMaTpHBaTh;

OIIpeNIeNATh e AeSITeIbHOCTH, 3a/aBas ITapaMeTphl I KPHTEPHH HX JOCTIDKEHIS, COOTHOCHTD Pe3yIbTaThl
JIeITENPHOCTH C IIOCTaBIICHHBIMH IIEISMII;



IHICTIOJIB30BATh IIPH OCBOEHHI 3HAHHII IPHEMBI JIOTHYECKOTO MBIIIICHHS — BBIIESTh XapaKTepHbIe IPH3HAKI
TIOHATHII I YCTAHABINBATh HX B3aIIMOCBSI3b, HCIIOIH30BaTh COOTBETCTBYIOMINE ITOHATHS A1 OOBSICHEHIS OTJeIbHBIX
(haKTOB 1 STBIECHIIT;

BBIOHpATh OCHOBAHMS 1 KPUTEPHH IS KJIacCH(UKAITIH BeIECTB U XMMIYECKIX peaKITHil;

yCTaHaBIHBaTh IPHIHHHO-CIIEICTBEHHBIE CBI3H MEXKIY H3yIaeMbIMI SIBICHHSIMIIL;

CTPOUTH JIOTHYECKHE PAaCCy KICHIS (IHIyKTHBHBIE, 1eyKTHBHbIE, 110 aHAJIOTHH ), BEISIBISATH 3aKOHOM €pPHOCTH
1 IPOTHBOPEUHS B pacCMaTPHBaeMBIX SBICHILIX, (hOPMYIHPOBATh BBIBO/IBI I 3aKITI0UEHIS;

TIPUMEHATh B IIpOIleCCE€ IIO3HAHHS, HCIONB3yeMble B XIMHH CHMBOJIYECKHE (3HAKOBBIE) MOJIEMI,
nIpeoOpa30BbIBaTh MOJENbHbIE IPEJCTaBICHIS — XHMITJeCKII 3HaK (CHMBOM) »>JIeMeHTa, XIMideckas Qopmyna,
ypaBHEHIE XIMIYECKOIl peaKIIHH — IPH pelIeHHH ydeOHbIX IT03HAaBaTeNbHBIX 1 MPAaKTHYECKIX 33j1ad, IPHMEHITh
Ha3BaHHbIE MOJENbHBIE IIPEJCTABICHUS [T BBIIBICHHS XapaKTEePHBIX IIPH3HAKOB H3YJaeMBIX BEIIECTB H
XHMITYECKIX peaKITil.

2) 6a30BbIe HCCJIeJ0BATeIbCKHe JeHCTBHS:

BIIaJIeTh OCHOBAMH METO/IOB HayJHOTO IO3HAHMS BENIECTB H XHMHIYECKIX PeaKIil;

¢dopMymIpoBaTh IeMH M 3aJadl ICCIEIOBAHNS, ICIIONB30BAaTh IIOCTaBIECHHBIE II CAMOCTOSITETHHO
copmynpoBaHHbIE BOIIPOCH B KadeCTBE HHCTPYMEHTa IIO3HAHHS H OCHOBHI AN (DOpMIpOBaHUS THIIOTE3BI IIO
TIpOBepKe MPABIUTBHOCTH BBICKA3BIBAEMBIX CYIKIESHIII;

BIIAJeTh HABBIKAMH CaMOCTOSITEIPHOTO IUTAHHPOBAHHS H TIPOBEIEHHS YYEHHUYECKHX AKCIEPHMEHTOB,
COBEpPILIEHCTBOBATh YMEHHS HaOIIoJaTh 3a XOJOM IIpOIECcCa, CAMOCTOSTENBHO IPOTHO3HPOBATh €r0 pe3ynbTarT,
(dbopmynupoBaTh 000OIIEHHSI 1 BBIBOJBI OTHOCHTEIBHO JOCTOBEPHOCTH DPE3YNIBTaTOB HCCIEJOBAHIS, COCTABIIATH
000CHOBaHHBIII OTUET O IPOAETAaHHOII paboTe;

TIPHOOPETaTh OIBIT YIEeHIYECKOIl HCCIIeJOBaTEeNbCKOII I IIPOEKTHOI AesSTeIbHOCTH, IPOSBIATH CIIOCOOHOCTD
1 TOTOBHOCTh K CaMOCTOSTEIbHOMY IIONCKY METOJOB PEIIeHHS NMPaKTHUECKHX 3a]ad, IPIMEHEHHIO pa3lITdHBIX
METOJI0B ITO3HAHSL

3) padora ¢ nHPOpMALHEI:

OPHEHTHPOBATHCS B PA3INIHBIX HCTOYHHKAX HHGOpPMAINH (HayIHO-TIONY/SIpHAs ITHTEPaTypa XUMIIECKOT0
coJiep;KaHIIs, CIPaBOYHbIE IT0CO0Ns, pecypchl IIHTepHeTa), aHa M3 poBaTh HH(OPMAIIIO pa3IIYHBIX BIAOB 1 (hopM
TIpeJCTaBJICHIS, KDUTIIECKH OIEHIBATh €€ JOCTOBEPHOCTD I HEMPOTHBOPEIIIBOCTD;

(GbopMymHIpOBaTh 3alpoChl M TPHMEHATh pa3IIdHBIE METOIbl IpPH IIOHCKE H OTOOope HH(pOopMaI,
HEeOOXOIIMOII 7151 BBITIOTHEHHS YIeOHbIX 3a/1a4 OIpeIeNEHHOr0 THIIA;

TIpHOOpEeTaTh OIBIT HCIIONB30BaHUS HHGOPMAITIOHHO-KOMMYHHKATHBHBIX TEXHOJOTHII H pPa3IHIHBIX
TIOHCKOBBIX CHCTEM;

CaMOCTOSITENIHO BHIOHpaTh oONTHMAaNbHYI0 (opmy mpejcraBieHns HHGboOpMAIN (CXeMBbI, TpaduKi,
JHarpaMMbl, TaOIHITbI, PHCYHKH I JIpYTHE);

HICTIONF30BaTh HAay4YHBII S3bIK B KadecTBE CPeJCcTBAa IPH paboTe ¢ XMMIYecKoil HH(opMaInieil: IpIMeHITh
MeXIIpeMeTHbIe ((H3IaecKie I MaTeMaTHIeCKIIe) 3HaKH H CHMBOIIBI, (opMyIel, ab0peBHaTypbl, HOMEHKIATYPY;

HCII0JIB30BaTh U MPeoOpa30BhIBaTh 3HAKOBO-CHMBOIITIECKIE CPEICTBA HATTISTHOCTIL.

OBj1ajjeHHe YHHBePCAJIbHBIMH KOMMYHHKATHBHBIMH JeHCTBHSIMH:

3aJ1aBaTh BOIIPOCHI 110 CYIIECTBY 00CY KIaeMOil TeMBbI B X0/ie JHalora I/ I JUCKYCCHI, BEICKA3bIBaTh HJIell,
(bopMyITHPOBaTH CBOHU NIPE/IOKEHIISI OTHOCHTETHFHO BBITIOTHEHIS IPeITI0KEHHOII 3aJaul;

BBICTYTIaTh C IIpe3eHTalllell pe3yIbTaTOB I03HaBaTeIBHOI JeITEeNFHOCTI, IOTYISeHHBIX CAMOCTOSITEIBHO ILTH
COBMECTHO CO CBEpCTHHKaMH IIPH BBIIONHEHHH XHMHIYECKOTO >KCIIEpHMEHTa, IPaKTHYeCKoi paboTsl 1o
HCCIIEJJOBAHIIO CBOIICTB H3yYaeMBIX BEIIECTB, peam3alill y4eOHOTO IpoeKTa 1 (OpMymIPOBAaTh BBIBOIBI IIO
pe3yIbTaTaM IPOBEAEHHBIX HCCIEA0BAHMUII IYTEM COTIIAaCOBaHIS ITO3HIIHII B X0/Ie 00CYXKISHIS I OOMEHa MHEHHSIMIL.

OBJ1ajjeHHe YHHBePCAIbHBIMH PeryJISTHBHBIMH 1eHCTBHSIMH:

CaMOCTOSTEIBHO IUTAHHPOBATH I OCYIIECTBISTH CBOIO IO3HABATEIBHYIO 1€ TEIbHOCTD, OIPEAeNss e€ eIt I
3a7a4i, KOHTPOIHPOBATh I IO Mepe HeOOXOANMOCTH KOPPEeKTHPOBATh IIpeJIaraeMblil alTrOpPHTM eilCTBHIl IIpH
BBHITIOJTHEHNH YIe€OHBIX H HCCIENOBAaTENbCKUX 3aJad, BHIONpaTh Hanbolee 3((EeKTHBHBIN CIIOCO0 HX pelIeHHS C
Y9ETOM NOTydeHHS HOBBIX 3HAHHII O BEIIECTBAX H XUMHYECKIX PeaKITIX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEII AeITeIbHOCTH Ha OCHOBE CAMOAHAIIII3a I CAMOOLICHKIL.

IIPEIMETHBIE PE3YJIbTATBI
10 KJIACC

IIpeMeTHBIE pe3yIbTaThl OCBOSHIS Kypca «OpraHidecKast XIMIIS» OTPaKAKOT

chopMIIPOBAHHOCTH TPECTABICHMIT O XIIMIYECKOI COCTABIMIONIE eCTeCTBEHHO-HAYIHOI KapTHHBI MUpa,
pOIH XHMIH B IIO3HAHMH SBJICHHII IPHPOABI, B (POPMHIPOBAHII MBIIUICHIS I KYIbTYyphl IIYHOCTH, €&
(YHKITIIOHATIFHOIT TPAMOTHOCTI, HEOOXOAIMOIT I pEelIeHIIs MPaKTHYeCKIX 3a1ad I 3KOJIOIYeCKI 000CHOBa HHOI'O
OTHOIIIEHHS K CBOEMY 30POBBIO II IPHPOIHOIL cpejie;



BIIAJICHIE CHCTEMOIl XIMIYECKIX 3HaHII, KOTOpas BKIIOYAeT: OCHOBOIIOJIATAIOIIIIE TOHATHS (XIMITIeCKIIT
3IIEMEHT, aTOM, 3JIEKTPOHHas 00O0JI0YKa aToMa, MOJEKYJa, BAaIEHTHOCTH, NEKTPOOTPHIIATEIHHOCTh, XIMIYEeCKast
CBSI3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas H COKpalI€HHas), MOJb, MOJIpHas Macca, MOJSPHBII OOBEM,
YIJIEpOHBII CKelleT, (pYHKINIOHaIbHAS IPYIIIA, PaIKall, H30MepHs, H30Mepbl, TOMOJIOTHYECKIIT PsiJ, TOMOJIOTI,
YIJIEBOAOPOABI, KHCIOPOJ I a30TCOACpIKALINE COEJIHEHIS, MOHOMep, IIONHMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKY/ISIpHbIE COSIITHEHIIS); TEOPHII I 3aKOHKI (TEOpIIst CTPOSHIIS OpraHmIecKix BeniecTB A. M. Bytneposa,
3aKOH COXPAaHEHHS MAcChI BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJITIECKII S3bIK XHMIH; MHPOBO33pEHUECKIIE 3HAHIIS,
JIeXKaIlle B OCHOBE IIOHIMaHHS IPHIITHHOCTH 1 CHCTEMHOCTH XIMITIECKIX SBIICHHI, ()aKTOJIOTIYEeCKIe CBEIEHIII O
CBOIICTBAX, COCTaBe, IOTYYCHHH I 0E30IIaCHOM IICIIOJIb30BaHHN BaXKHEIIINX OPraHIIEeCKIX BEIIECTB B OBITY U
TIPAKTHIECKOII JeSTeIbHOCTH YeI0BeKa;

cOpMIPOBAHHOCTh YMEHHIT BRISIBJISTH XapaKTepHble NPH3HAKH MOHSATHII, YCTaHABIIBAaTh X B3aHMOCBS3b,
HICTIONb30BaTh COOTBETCTBYIOLINE IIOHSTHS IIPH OIIICAHHI COCTaBa, CTPOSHHS U TIPEBpAIEHMII OpTaHIYeCKIX
COEIHHEHHIT;

chOpMIIPOBAaHHOCTh YMEHHII HCIIOT30BaTh XHMIYECKYIO CHMBOJHKY [UIS COCTABICHIS MOJEKYJIPHBIX I
CTPYKTYPHBIX (pa3BEPHYTOI, COKPAIIEHHOIT) (hOpMYJ OPTAHIIECKIX BEMIECTB I YpaBHEHINT XIIMITUECKIIX PeaKIlIi,
H3TOTABIIIBATh MOJEIIH MOJIEKY OPTaHIIEeCKIX BEIIECTB IS IUIFOCTPALIIH X XIMIYECKOTO I IPOCTPAHCTBEHHOTO
CTPOCHILS;

cOpMIPOBAHHOCTh YMEHHII yYCTaHABINBATh IPIHAIICKHOCTh H3YUIEHHBIX OPTAaHHYECKHX BEIECTB II0 HX
COCTaBY H CTPOEHIIO K ONPeIeTEHHOMY KJIacCy/TPYIIe COeIMHEeHMIT (YTIeBOA0POIBI, KIICIOPOS I a30TCOAep KaIlie
COEJIMHEHNS, BBICOKOMOJIEKYISIDHBIE COEIMHEHISI), JaBaTh HM Ha3BaHIA II0 CHCTEMAaTHYECKOl HOMEHKIAType
(IUPAC), a Tarke NIPHBOANTH TPHBHATBHbIE HA3BaHIS OT/ETBHBIX OPTaHIYECKIX BEUIECTB (STIUIEH, IIPOIILIEH,
aleTIUIeH, STIUICHITINKOb, TIHIIEpHH, (eHol, (hopMalbJeriy, aneTalbJIeri, MypaBbHHas KIICIOTa, YKCYCHast
KIICJIOTa, OJISHHOBAs KIICJIOTa, CTeapIHOBas KIICIIOTa, TTI0K03a, PpyKTo3a, KpaxMall, eJUToI03a, TIIHITHIH);

cOpMIIPOBAaHHOCTh YMEHIHS ONpPEJeATh BIIbl XHMHYECKOIl CBS3H B OPraHHYECKHX COEIHHEHIIIX
(omHapHbIE I KPaTHBIE);

cOpMIIPOBAHHOCTh YMEHISI IIPHMEHSTHh IIOJIOKEHISI TEOPHH CTPOCHISI OpPraHMYeCKHX BeuecTs A. M.
BytnepoBa 11 0OBSCHEHIS 3aBHCHMOCTH CBOIICTB BELIECTB OT HX COCTaBa I CTPOCHILSI; 3aKOH COXPAHEHIISI MaCChI
BEIECTB;

cOpMIIPOBaHHOCTh YMEHIHII XapaKTepH30BaTh COCTaB, CTPOEHIE, (IBHYEcKIe H XHMIYECKHe CBOIICTBA
THIIYHBIX Ipe/ICTaBUTeNell pa3ITHBIX KI1aCCOB OPTaHIYECKIIX BelecTB (METaH, 3TaH, STIUICH, IPOIIUIEH, alleTIIeH,
Oyramuen-1,3, meTmnOyTaanes-1,3, 6eH301I, METaHOJ, 3TAaHOJI, STHJICHIIIIKOIb, IIHIIEPHH, (EeHOl, aleTalbIeris,
MypaBbHIHas I YKCYCHasl KICJIOTHI, TJIIOKO3a, KpaXxMal, IeJII0NI03a, aMHHOYKCYCHasl KICIIOTa), IUUTIOCTPHPOBATh
TeHeTHYEeCKYIO CBSI3p MEXAY HIMII YPaBHEHILIMHI COOTBETCTBYIOLIIX XIMIMECKHX DPEaKUil ¢ HCHOJIb30BaHIEM
CTPYKTYPHBIX (hOPMYI;

cOpMIIPOBAaHHOCTH YMEHIIS XapaKTePII30BaTh IICTOYHIKH YIJIEBOI0OPOIHOTO CHIPhs (He(Th, IPHPOIHBIII ras3,
YTOJIb), CIIOCOOBI IX IepepabOTKI H MPAKTIYEeCKOe MPIMEeHEHIe IPOJYKTOB IIepepadoTKIL;

cOpMIIPOBAaHHOCTh YMEHHIl IIPOBOANTH BBIYHCICHIS II0 XHMITIECKIIM YypaBHEHHSM (Macchl, 0O0BEMa,
KOJITYeCTBa HCXOJHOIO BEeUIeCTBa IUMI IPOJYKTa peaKIIHH IO H3BECTHBIM Macce, 00BEMY, KOITIECTBY OJHOTO I3
HICXOIHBIX BEUIECTB IUTH IPOIYKTOB PEAKIIHII);

cOpMIIPOBAaHHOCTh YMEHHII BJaJeTh CHCTEMOIl 3HaHHII 00 OCHOBHBIX METOJaX HAyYHOTO IIO3HAHII,
HICTIOIb3YEeMBIX B XM IIPH H3YYEeHIIH BEIIeCTB I XIMIYECKIX SBJICHIII (HaOroJeHIe, I3MepeHIe, SKCIePIMEHT,
MOJEIPOBAHIE), HCIHONb30BaTh CHCTEMHbIE XIMIUECKHEe 3HAHMS JJIS IPHHATHS pEIIeHHI B KOHKDPETHBIX
JKII3HEHHBIX CHTYaLISIX, CBSI3aHHBIX C BENIECTBAMII I IX IIPIMEHEHIEeM;

c(hOpMIPOBAHHOCTh YMEHHII COOJIIOaTh TIpaBIUIa ITOJB30BAHHSA XIMIYECKOI IOCYIOH H J1abopaTOpPHBIM
00opy0BaHIEM, a TaKKe IpaBIUIa OOpAIEeHIs ¢ BEIIeCTBAMH B COOTBETCTBHI C HHCTPYKIISIMH IO BBIIOTHEHIIO
11a00paTOPHBIX XIMITIECKIIX OIIBITOB;

cOpMIIPOBAaHHOCTh YMEHIHII IUIAHHPOBAaTh I BBIIOTHATH XIMITIECKHII SKCIIEPHMEHT (IIpeBpalleHIIs
OpraHMYEeCKHX BEIEeCTB IIPH HAarpPeBaHMH, MOJTyUeHIe STIUIEHA I H3y4eHIe ero CBOIICTB, KaueCTBEHHBIE PEaKIIHI
OpPraHMYEeCKHX BEIEeCTB, JEHATypaIllsd OeJKOB IIpH HarpeBaHI, IBETHBIE PEaKIIHH OelIKOB) B COOTBETCTBHII C
TIPaBIUIAMIH TEXHHKH 0€30IaCHOCTH IIPH 0OpaIeH NI ¢ BENIeCTBaMII I 1TabOpaTOpHBIM 000pYIOBaHIIEM, TIPEICTaBIATh
pe3yJIbTaThl XHIMIIECKOTO JKCIIepIMeHTa B (opMe 3aIicH YpaBHEHHII COOTBETCTBYIOIINX peaKIl I
(bopMyTHPOBaTH BEIBOJBI HA OCHOBE 3THX Pe3yIIbTaTOB;

cOpMIIPOBAaHHOCTh YMEHIIl KpPHTIYECKH aHaTN3HPOBaTh XHMHYECKYI0 HH(OpMAINo, MOTydaeMylo H3
Pa3HBIX HCTOYHHKOB (CpeIcTBa MaccoBOil HH(popManuu, ITHTepHET 1 APYTHX);

copMIIPOBaHHOCTh YMEHHIl COOJIONATh IpaBIIa SKOJOTHYECKH IeTIeCO00PasHOTO MOBEIEHUS B OBITY I
TPYJOBOII JAESTEIHPHOCTH B IENIX COXPAHEHHS CBOETO 3J0POBBS I OKPYIKAIOIIEH IIPHPOJHOIN Cpesl, 0CO3HABaTh
OTIaCHOCTB BO3JIETICTBIS Ha XKIIBBIE OPraHII3MBI OTIPE/IeIEHHBIX OPTaHNYECKIX BEIIECTB, IIOHIMAas! CMBICII ITOKa3aTeIs
IIJIK, OsICHATH Ha IIpIMepax CHOCOOBI YMEHBIIEHIIS I IpeJOTBPAIleHIs X BPEIHOTO BO3IEIICTBI Ha OPraHI3M
YeI0BeKa;

JUI 00YJAIOIIIIXCS ¢ OTPAHITIEHHBIMH BO3MOMKHOCTSIMI 3[JOPOBBSI: YMEHIe IPHMEHSITh 3HaHII 00 OCHOBHBIX
JOCTYIIHBIX METOJaX IO3HAHIIS BEUIECTB I XIMHIYECKIX SBJICHHIT;



JUI1 CHeNBIX H CIAa0OBIIANIIX OOYJAOIINXCS: YMEHIE MCIIONb30BaTh pelbe(hHO-TOUSUHYI0 CHCTEMY
o6o03naveHmt JI. Bpailig A 3amicH XUMITIECKIX (GopMyIL.

11 KJIIACC

IIpemeTHBIE pe3yIbTaThl OCBOSHIS Kypca «O0Ias 1 HeopraHdecKas XHMHS» OTPayKaroT:

c(hOpMHPOBAHHOCTP TIPECTABICHINT: O XIMHIYECKOII COCTABIIAIONIE eCTeCTBEHHO-HayJHOIl KapTHHBI MIIpa,
pOTH XIMHHI B IIO3HAHHIH SBIEHINI IPHPOAB], B (POPMHPOBAHMH MBIIUIEHHS M KYJIbTYpHl IHNYHOCTH, €&
(hYHKIIHOHAJIBHOII TPAMOTHOCTH, HEOOXOAMOI JJIS peIeHIs MPAaKTIYEeCKIX 3a1a4 1 3KOJIOTIecKll 000CHOBAaHHOTO
OTHOIIEHIS K CBOEMY 3I0POBBIO 1 IIPHPOIHOIL Cpefie;

BIIaJICHIe CHCTEMOIl XIMITIECKIIX 3HaHIII, KOTopas BKIIOYaeT: OCHOBOIIOJIATAOMINE MOHATHS (XIIMITdeCKHIT
3]IEMEHT, aTOM, H30TOII, S-, P-, d- 3IEKTPOHHBIE OpONTAII aTOMOB, HOH, MOJEKYJa, MOJb, MOJSIPHBII 00BEM,
BAJIEHTHOCTh, JJIEKTPOOTPHIIATEILHOCTh, CTENEHb OKHCICHHS, XIMIYecKass CBsA3b (KOBaleHTHas, HOHHad,
MeTallUTHIeCcKas, BOJOPO/IHAsA), KPICTAUTHIecKas PeIéTKa, THIIBI XHMITIECKIX peakIliii, pacTBOp, 3JIEKTPOJIITHI,
HEe3JIEKTPOIHTBI, 3TIEKTPOIIITHYECKasl JIICCOIHALNIS, OKHCIHTENb, BOCCTAHOBUTENb, CKOPOCTh XIMIIECKOIT peaKITii,
XHMITIEeCKO€ PaBHOBECIIE); TEOPIHII 1 3aKOHBI (T€OpPIs 3JIeKTPOIUTIIECKOIT JICCOIIIAININ, IEPHOIIIECKINT 3aKoH 1.
I1. MeneneeBa, 3aKOH COXpaHEHHS MacChl BEIIECTB, 3aKOH COXPAHEHIS 1 IPEBPAIIECHIs SHEPTHH IIPH XUMITIECKHIX
PeaKINIAX), 3aKOHOMEPHOCTH, CHMBOJIIYECKHI S3BIK XHMHI, MIPOBO33pEHUYECKHE 3HAHMSA, JISKAIlle B OCHOBE
TIOHHIMAHIS IPIYIHHOCTI I CIICTEMHOCTH XIMHYECKIIX SBIIEHIII, (haKTOIOTIIeCKIe CBEISHIIS O CBOIICTBAX, COCTaBe,
TONTy9eHHI U 0e30IIacCHOM ICIONB30BAHIIN BaKHEHIINMX HEOPTraHIJEeCKHX BEINECTB B OBITY M IPaKTITIECKOIl
JIeITeIbHOCTH YeJI0OBEKa;

c(hOpMIPOBAaHHOCTh YMEHHII BHISBIATh XapaKTE€pHbIC NPI3HAKH ITOHATII, YCTaHABINBATh X B3AIIMOCBS3b,
HICIIONTB30BaTh COOTBETCTBYIOIIIIE IIOHATHS MIPH OIIICAHII HEOPTraHIMIeCKIX BENIECTB I HX IpeBpaIleHIIT;

c(hOpMHPOBAaHHOCTh YMEHIIT IICIIOIb30BaTh XIIMITIECKYIO CIMBOJIIKY JJIS COCTaBIEHISA (DOPMYII BEHIECTB I
ypaBHEHIIT XHUMITIECKIIX PEaKINIii, CIICTeMaTIIecKyto HoMeHKIaTypy (IUPAC) 11 TpHBHaIbHbIE Ha3BaHIIA OTJeIbHBIX
HEOpPTaHIMYECKIX BENIeCTB (yrapHBIil ra3, YIIEKICIBII ra3, aMMHaK, TalllEHas! 13BeCTh, HeTalIéHas H3BeCTh, IINTheBas
cojia, MIPHT H JPYTHE);

c(hOpMIPOBAHHOCTh YMEHHII OIIPEJIeNSaTh BaJICHTHOCTh H CTENEHb OKHCJICHHS XIMIYECKHX 3JIEMEHTOB B
COEUHEHNSX Pa3IIYHOIO COCTaBa, BIJ] XHMITYECKOII CBS3H (KOBAICHTHAS, HOHHAS, METaJIJIYecKas, BOJOPOIHAS) B
COSUHEHNSX, THII KPHCTAJIIYECKON pemETKH KOHKPETHOrO BelecTBA (aTOMHas, MOJEKYJIIpHas, HOHHas,
MeTaJUTIYeCcKas), XapaKTep cpejIbl B BOIHBIX PacTBOpaX HEOPTaHITIECKIIX COSIUHEHMHIT;

c(hOpMIPOBAaHHOCTh YMEHHII YCTaHABIIBATh IIPHHAIICKHOCTh HEOPTaHIMUECKIX BEIECTB II0 HX COCTaBY K
ompeeEHHOMY KIacCy/TpyIIe COeQNHEeHHT (IIPOCThIe BEIECTBA — METAUIbl I HEMETAIUIbI, OKCIIbI, OCHOBAHIIS,
KIICJIOTHI, aM(OTEpHBIE THPOKCHIBI, COMI);

c(hOpMHPOBAaHHOCTh YMEHHII pacKpbIBaTh CMBICT Ileprofgmdeckoro 3akona JI. II. MengeneeBa u
JIEMOHCTPHPOBATh €TI0 CHCTEMATH3HPYIOIIYIO, OOBICHUTEIFHYIO I IPOTHOCTHYECKYIO (DYHKIIIII;

c(hOpMHpPOBAaHHOCTh YMEHIIT XapaKTepH30BaTh JEKTPOHHOE CTPOEHIIE aTOMOB XHMIUECKIIX 31eMeHTOB 14
nrepro10B IlepHoaIrdecKoil CICTEMbI XUMHIECKIX 31eMeHToB J[. I1. MeHzeneeBa, HCHOIb3ys MOHATHS «S-, p-, d-
3JIEKTPOHHBIE OPOUTANIY, «IHEPTETHYECKIIE YPOBHID, O0OBSICHATH 3aKOHOMEPHOCTH H3MEHEHHI S CBOIICTB XIMITIE CKIIX
3JIEMEHTOB U IX COEIMHEHIII IO TepHoaaM I rpymmnaM [IepHoardecKoil CIHCTEMBI XIIMIUECKIX 31IeMeHToB 1. I1.
Menpeneena;

c(hOpMHPOBAaHHOCTh YMEHIIIT XapaKTepI30BaTh (OIICHIBATh) OOIIIE XIMITIECKIE CBOIICTBA HEOPTAHITYECKIIX
BEIIECTB pPa3IMYHBIX KIACCOB, IOATBEP)KIAaTh CYILECTBOBAHIE T'E€HETHUYECKON CBSI3H MEXIY HEOpPraHMIeCKHMII
BEIIIECTBAMII C TIOMOIIbIO YpaBHEHIINT COOTBETCTBYIOIINX XIMITJECKIX PEaKITHii;

c(hOpMIPOBAHHOCTh YMEHHS KIacCH(MITIPOBATh XIMIYECKIE PeaKIIH IO pa3JIIdHbIM IIpI3HaKaM (YICTy 1
COCTaBY pearupyroUNIX BEHIECTB, TEIVIOBOMY 3((eKTy peakiimi, H3MEHEHHIO CTENeHeH OKICICHIS 3JIeMEHTOB,
00paTHMOCTH peaKIli, YIacTHIO KaTaII3aTopa);

c(hOpMIPOBAHHOCTh YMEHHII COCTABIATh YPaBHEHIS PEeaKLMIl pa3IIYHBIX THIIOB, ITOJHBIE H COKPAIEHHBIE
YpaBHEHHNS peaKIfiil HOHHOTO 0OMEHa, YIHUThIBask YCIOBHS, IIPH KOTOPBIX 3TH peaKIHHI HIYT 10 KOHIIA;

c(hOpMHPOBAaHHOCTh YMEHHII IIPOBO/ITH PEaKIIl, ITOATBEP KIAOIIIE KaueCTBEHHBII COCTAB pPa3IIUHBIX
HEOpPTaHMYECKIX BENIECTB, pPacIlO3HaBaTh OIBITHBIM ITyTEM HOHBI, IPHCYTCTBYIOIINE B BOJHBIX pPacTBOpax
HEOpPTaHMYECKIIX BEIIECTB;

c(OpMHPOBAaHHOCTh YMEHHI pacKphIBaTh CYIIHOCTh OKICIHTEIBHO-BOCCTAHOBHTENIBHBIX — peaKITHil
TIOCPEICTBOM COCTaBICHIS 3JEKTPOHHOTO OallaHca ATHX peaKIiil;

c(hOpMIPOBAHHOCTh YMEHHII OOBSICHATh 3aBHCHMOCTh CKOPOCTH XHMIYECKOH pEeaKIHHI OT pa3lIHIHBIX
(haKTOpOB; XapaKTep CMEMIEHIS XIIMIYIECKOTO paBHOBECHS B 3aBHCHMOCTH OT BHENITHETO BO3EIICTBISA (TIpHHINII JIe
IIlaTense);

c(hOpMIPOBAHHOCTh YMEHHIT XapaKTePI30BaTh XIMITIECKIIE IIPOLIECCHI, JeKallllie B OCHOBE IIPOMBIILIEHHOT O
TIOJTy9eH IS CEPHOIT KICIIOTHI, aMMIIaKa, a TakKe ¢(hOpMIpPOBAHHOCTH TIPe/ICTaBICHNIT 00 00X HayIHBIX IPHHITIIIAX
1 SKOJIOTHYECKUX IpobIeMax XIMITYECKOTr 0 IIPON3BOICTBA;



cOpMIPOBAHHOCTH YMEHIIIT IIPOBOIUTH BEIYIICIEHIIS C IICIIOIh30BaHIIEM IIOHSATHS «MacCcoBasi J0JIs BEIeCcTBa
B pacTBOpe», 0ObEMHBIX OTHOLICHHII Ta30B IIPH XIMITYECKIX PeaKIHIX, MacChl BEIlecTBa IUII 00BEMa Ta3oB IO
H3BECTHOMY KOJIYECTBY BELIECTBa, Macce IUT 00bEMY OJHOIO H3 YYacCTBYIOIINX B PEAaKIHIH BEIIECTB, TEILIOBOTO
3¢ dekTa peakim Ha OCHOBE 3aKOHOB COXPAHEHIISI MacChI BEIECTB, IIPEBPAILEHIS II COXPAHEHIS SHEPTHIL;

cOpMIPOBAHHOCTh YMEHHII COOJIFOJAaTh IpaBILIa IIOTB30BAHIL XHMITIECKON MOCYIOH U JIabOpaTOpPHBIM
00opy0BaHIEM, a TaKKe IpaBIUIa OOpAIEeHHs ¢ BEMIECTBAMH B COOTBETCTBHI C HHCTPYKIISIMHU IO BBIIOTHEHIIO
11ab0paTOPHBIX XIMITIECKIX OIIBITOB;

cOpMIPOBAHHOCTH YMEHHII INTAHHPOBATh 1 BHIIIONHATH XHMHYECKIIT 3KCIIEPIIMEHT (pas3JIosKeHIIe IepoKCIa
BOJOpOJAa B IPICYTCTBHI KaTalH3aTOpa, ONpeJelIeHIe CPeIbl pacTBOPOB BEUIECTB C IIOMOIIBIO YHIBEPCATBHOTO
HH/IKATOpa, BIHSHHE Pa3MHYHBIX (HAaKTOPOB Ha CKOPOCTh XIMIUECKON pEaKI, peakilil HOHHOTO OOMeHa,
Ka4eCTBEHHBIE peakIMl Ha CyIb(aT-, KapOOHAaT- H XJIOPHI-aHIOHB, Ha KaTHOH aMMOHHS, peIleHIe
SKCIIEPHMEHTATbHBIX 3a1ad 1o TemaM «Metammby 1 «HeMmeTamtsl») B COOTBETCTBHH C TIPABHJIAMH TEXHHUKI
0e30I1aCHOCTH IIpH OOpaIeHHH C BelIeCTBaMH I JTabOpaTOPHBIM O0O0OpYIOBAaHIEM, IIPEICTABISATh Pe3yIbTaThl
XIMITIECKOTO 3KCIIepIMeHTa B (hopMe 3aIlICH YpaBHEHINT COOTBETCTBYIOIMINX PeaKINil I ()OpMYIHPOBAaTh BHIBOIBI
Ha OCHOBE 3THX pe3yJIbTaTOB;

cOpMIIPOBAaHHOCTh YMEHHIl KPHTIYECKH aHATH3HUPOBaTh XHUMHYECKYI0 HH(OpMaINio, MOTydaeMylo H3
Pa3HBIX HCTOYHIKOB (CpeICcTBa MacCOBOI KOMMYHIKAITI, ITHTEpHET I APYTHX);

cOpMIPOBAHHOCTh YMEHHII COOJIONATh NpaBIUIa SKOJOTHYECKH IeT1eCO00pa3HOro MOBEIEeHUS B OBITY I
TPYJOBOII JIESTEIPHOCTH B IENSX COXPAHEHHS CBOETO 3IO0POBBS I OKPY)KAIOUIEH NPHPOIHOII CpeJsl, 0CO3HABaTh
OIIaCHOCTh BO3JICIICTBIISL Ha JKIBBIE OpPTAHII3MBI OIPEJEeTEHHBIX BEINEeCTB, IOHIMas CMbICT ToKa3arens ITJIK,
TIOSCHATh Ha TIPHMEpaxX CHOCOOBI YMEHBUIEHHS I TPEJOTBpPAIlEHHsS HX BPEJHOTO BO3JEICTBHS Ha OpPraHI3M
YeJI0BeKa;

JUIS 00YJArOIIIIXCS ¢ OTPAHITIEHHBIMIT BO3MOMKHOCTSIMII 3{0POBBSI: YMEHIIE IPIIMEHATh 3HaHIS 00 OCHOBHBIX
JOCTYIIHBIX METO/JaX IO3HAHIIS BENIECTB I XIMIYECKIIX SBIICHIIT;

JUI1 CIeNbIX H CIA0OBHIAIIIX OOYJAaIOUIIXCS: YMEHHEe HCIIONB30BaTh pelbe(hHO-TOUEUHYIO CHCTEMY
o0003Hauenmit JI. bpailns 11 3ammicH XIMIMecKIX (popMyIL



TEMATHYECKOE INTAHHPOBAHHUE
10 KJIACC

Ne

- HauMmeHoBaHHe Pa3ae/JIoB H TeM NporpaMMbl

Pa3gea 1. TeopeTHyecKHe 0CHOBBI OPTraHHYeCKOH XHMHH

IIpeamer opranmdeckoil xumun. TeopHs cTpoeHus
opraHmdecKnx coeanHeHmi A. M. byTtieposa

HTtoro o pazgeny
Pasgea 2. YriieBogopobl
2.1  IlpexenbHbIC YINIEBOAOPOIBI — AIKaHBI

Henpe,uem,mﬂe YTJII€BOJOPOIbI: aJIKCHBI, aJIKaJAHCHBI,
AJIKITHBI

22

2.3 | ApomaTHYeCKIEe YTIIEBOJOpPOIbI

24 IIpupogHbIe HCTOYHHKH YTIEBOJOPOIOB H HX
niepepaboTKa

HToro o pasgeny

Pa3gen 3. Knciaopoacoep:kanjae opraHauecKHe coeJHHeHHS

3.1  CmpTtsl. @eHOI

3.2 | Aupgerugsl. Kap6oHoBbIe KicT0THL Cl10KHBIE 3)HPHI

3.3 | VrueBogbl

HTtoro o pasgeny

Pa3gen 4. A3oTcoaep Kalnine opraHnIecKne coeTHHeHHS

4.1 | AmuHBL. AMIHOKHCIOTHL. benku

HTtoro o pasaeny

Pa3geu S. BoicOKOMOJIeKY ISIPHbIE COeIHHeHHS

5.1 | ITnmactmaccel. Kayayki. Bonoksa

HTtoro o pasgeny

OBIIEE KOJITYECTBO YACOB IIO ITPOTPAMME

Bcero

(§9]

o

13

~

13

w

(SO TN S ]

KosmiecTBOo 4acoB

KoHTpobHBIE
PadoThI

o

IIpakTHyecKkHe
PadoThI

o

DJeKTpoHHbIe (HH(]poOBBIE)
o0pa3oBaTeIbHbIE PeCypChI



11 KJIACC

Ne

- HanmeHoBaHHe Pa31e;I0B H TeM NMporpaMMbI

Pa3gea 1. TeopeTHyecKHe 0CHOBbI XHMHH
CtpoeHne aToMOB. IIepHoIIecKiil 3aK0H I

1.1  Ilepuomrdeckas cucTeMa XIMHYECKHX 31eMeHToB /I, I1.

MeHneneeBa
1.2 Ctpoenne BemecTBa. MHOroo0pasie BEIIECTB
1.3 XuMudecKue peakIfiin
HTtoro o pasgeny
Pasgeiu 2. Heopranuueckasi XHMHSI
2.1 = Meranst
2.2  Hewmertamisl
2.3  CBs3p HEOPTaHHYECKIX H OPTaHHYECKIIX BEIIECTB
HTtoro o pasgeny
Pa3gea 3. XuMHSA H JKH3Hb
3.1  XuMus U XHU3Hb
HTtoro no pasgeny
OBIIEE KOJIITYECTBO YACOB IIO ITPOTPAMME

Bcero

34

KoanyecTBo YacoB
DJleKTpoHHbIe (HH(poOBLIe)

KoHTpoabHbBIE IIpakTHYecKHe 06pA30BATEIBHBIE PeCYPChI
padoThl padoThI
1 1
1
1 1
2 3



IIOYPOUYHOE II/TAHUPOBAHHUE

10 KJIACC
Ne T
eMa ypoKa
n/n yp
1 IlpemMeT opraHHYecKOIl XIMIIH, €€ BOSHHKHOBEHIIE, pa3BUTHE I 3HAUCHIIE
,  Teoprs CTpOEHHS OpraHIIecKHX coemHeHml A. M. ByTiepoBa, €€ OCHOBHEIE
~  TIOJIOXKEHHS
3 IIpeacTaBieHne 0 KIacCH(pHUKAII OpraHHIeCcKHX BenecTB. HoMeHKIaTypa
| (cucTematidecKas) H TpHBHAIbHBIE Ha3BaHILA OPTAHITIECKHX BEILECTB
4 AIKaHBI: COCTaB H CTPOEHIIE, TOMOJIOTHYECKIIT PST
5 | MertaH 1 3TaH — NPOCTEIIIIe IpeCTaBUTENN aTKaHOB
6 | AJIKeHBI: COCTaB I CTPOEHIIE, CBOIICTBA
7 | DTWIEH U IPOMIUIEH — MPOCTEHIIe MPeCTaBHTENN aTKEHOB
8  IIpakrtmaeckas pabdorta Ne 1. «IlomydeHne 3TIUIEHA 1 H3YYEHIIE €TO CBOIICTBY
9 AnxamueHnsl. Byraanes-1,3 u MeTimoyragues-1,3. ITonydeHie CHHTETHYECKOTO
| KaydyKa H pe3HHBI _
10 AJIKHHBI: COCTaB I 0COOSHHOCTH CTPOEHIISI, TOMOJIOTIYECKIIT psT. AIIETIUIEH —
| TIpOCTEHIIHII IPeICTABUTENb aTKHHOB
11  BbIUICIEHNS 110 YpaBHEHIIIO XIIMIIECKOIT peaKITIII
12 ApeHsI: 6eH301 I TONIY0l. TOKCHYHOCTh apeHOB
13 ' T'eneTmdeckas CBS3b YTJIEBOJOPOJIOB, IPHHAUIEKAIIIX K pa3MITIHBIM KiIaccaM
14 IIpupoaHble HCTOYHHKH YTJIEBOJOPOIOB: IIPHPOIHBII Ta3 I IOMYTHEIE He()TSIHbIE
ra3sl, He(Th I IIPOAYKTHI €€ IepepadoTKI
15 IIpupoaHble HCTOYHHKH YIJIEBOJO0POIOB: IIPHPOIHBII Ta3 I HOMYTHEIE He(TIHbIE
| Ta3pl, He(Th 1 NPOIYKTHI €€ epepaboTKI
16 KoHTponsHag paboTa 10 pa3ueny «YTIEBOI0POIbI»

Bcero

Koan4iecTBO YacoB

KoHTpo.1bHBIE
padoThl

IIpakTHYecKHe
padoThI

DJIeKTPOHHbIe NH(POBbIe

06pa 30BaTeJIbHbI€

_ pecypcbl

Bubanoreka ITOK

| https://myschool.edu.ru/

Bubanoreka ITOK
https://myschool.edu.rw/

Bubtanoreka ITOK

| https://myschool.edu.rw/

Bubanoreka ITOK

| https://myschool.edu.ru/

Bubnanoreka ITOK

| https://myschool.edu.rw/

Bubnmoreka IIOK

| https://myschool.edu.rw/

Bubanoreka ITOK

| https://myschool.edu.ry/

Bubanoreka ITOK

| https://myschool.edu.ny/

Bubnmnorexka IIOK

| https://myschool.edu.rw/

Bubnmnorexa IIOK

| https://myschool.edu.r/

Bubanoreka ITOK

| https://myschool.edu.rw/

Bubmmoreka IIOK

| https://myschool.edu.rw/

Bubnmnorexa IIOK

| https://myschool.edu.ny/

Bubanoreka ITOK
https://myschool.edu.rw/

Bubmmoreka ITOK

| https://myschool.edu.ru/

Bubanoreka ITOK
https://myschool.edu.rw/
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33

34

Hpe,t[em;m,le OJHOATOMHBIC CITHPTHI: METAHOII H 3TaHOII. BO}IOpOJIHaSI CBA3b

MHoroatoMHbIE CITHPTBI: 3TIUICHITIHKOJIb H ITTHIICPHH

®deHoOI: CTPOCHHE MOJICKYIIBI, (1)11311‘]6(21(116 11 XIIMITIECKIIE CBOIICTBA,
. IPIMCHCHIIC

Anpaernasl: (hopMalbIETII I alleTaIbIeT . AIIETOH

OIHOOCHOBHEIE IIPpEACIIBbHBIC Kap60HOBI>Ie KHCIIOTBI: MypaBbHHAs 1 YKCYCHas

IIpakTirgeckas padota Ne 2. «CBOIICTBa pacTBOpa YKCYCHOII KHCJIOTHI»

CTCapIIHOBaSI H OJICHHOBAs KHCJIOTHI, KaK IIPEJACTaBUTCIIN BBICIIIX KaPGOHOBBIX
KIICJIOT

Mp11a KaK COJII BBICIIIX KaPGOHOBBIX KIICJIOT, HX MOIOIICE neiicnsne

CroxHbIe 3(GUPHI KaK IPOH3BOJHBIE KapOOHOBBIX KHCIOT. [ HIPOTI3 CII0XKHBIX
| 3¢upos

JKupsl: THAPONN3, IPHMEHEeHIe, OHOIOTIYecKas POJIb KIPOB

VTIIeBodsl: COCTaB, KJ'IaCCII(l)IIKaIIII}I. Baxnerimie IIpEACTaBHTEI: TTIFOKO3a,

. (pykTO3a, caxaposa

KanMﬁJ’I H IIEJUTI003a KaK IIPHPOIHBIC ITOTIIMEDPBI

KonTtponpHas padota no pasgeny «Kuciopo/coaepKaliie opraHIIecKie
| COEIIHEHII»

AMIHBI: METIJIAMIH H aHILTHH

AMITHOKHCIIOTHI KaK aM(i)OTepHI)IC OpraHHMYECKHIE COCIHHCHIIA, HX
| OII0JIOTIYIeCKOe 3HAYEHIIE. ITerrrisr

benku kak IIPHPOJIHBIE BBICOKOMOJICKYISAPHBIC COCAMHCHIS

OCHOBHBIE IOHATHS XIMIII BBICOKOMOJICKYIIPHBIX COCJIIIHCHJH“I

OCHOBHBIE METO/IBI CHHTE3a BBICOKOMOJIEKYIIAPHBIX COE}IIIHCHIIIvL ITnmacTmaccsr,

Kay49yKIl, BOJIOKHa

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME
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Bubanoreka ITOK

| https://myschool.edu.ru/

Bubtnanoreka ITOK

| https://myschool.edu.ru/

Bubanoreka ITOK

| https://myschool.edu.ru/

Bubanoreka ITOK

| https://myschool.edu.n/

Bubtanoreka ITOK

| https://myschool.edu.ru/

Bubanoreka ITOK

| https://myschool.edu.ru/

Bubnanoreka ITOK

| https://myschool.edu.rw/

Bubnmoreka IIOK

. https://myschool.edu.rw/

Bubnmorexa IIOK

| https://myschool.edu.ry/

Bubanoreka ITOK

| https://myschool.edu.ry/

Bubnmoreka IIOK

| https://myschool.edu.r/

Bubnmorexa IIOK

| https://myschool.edu.r/

Bubanoreka ITOK

. https://myschool.edu.ru/

Bubmmoreka IIOK

| https://myschool.edu.ru/

Bubanoreka ITOK

| https://myschool.edu.r/

Bubanoreka ITOK
https://myschool.edu.rw/

Bubmmoreka ITOK

| https://myschool.edu.ru/

Bubanoreka ITOK

| https://myschool.edu.ru/




11 KJIACC

% KoanyecTBo 4acoB DJIeKTPOHHBbIe NH(POBHIE
o IeMaypoxa Beero  KOHTPOIbHBIe IIpaKkTHYeCKHe o0pa3oBaTe/IbHbIe
padoThI padoThl pecypchl
o Bubtmoreka IJOK
1 XUMHIYECKIIT 37IeMEHT. ATOM. DIIeKTpOHHas KOH(HUTypaIis aToMOB itk iiaekisel et
5 Ilepnomraeckirii 3akoH 1 Ilepromraeckas clcTeMa XIIMIYIECKIX 37IeMeHTOB JI. Bubtmroreka IIOK
~ | I1. MenzeneeBa, HX CBS3b C COBPEMEHHOII TeOpHEeil CTPOSHIS aTOMOB https://myschool.edu.nv/
3aKOHOMEPHOCTH H3MEHEHIS CBOIICTB XIMIYECKIX 3JIEMEHTOB H HX Bubmiorexa LIOK
3 COEMHEHNIT 110 TPYIIIaM I IeprodaM. 3HaueHIIe e pHoITIeCKOTOo 3aK0Ha I Htissiratinel s
| CHCTEMBI XHMHYECKHX 31eMeHTOB JI.11. Meneneesa B pa3BUTHH HaYKI G S—
4 CTpoeHIe BellecTBa. XIIMITUeCKasl CBS3b, €€ BIBI; MEXaHII3MBI 00pa30BaHIIA Bubtmoreka IJOK
| KOBAJICHTHOII CBS3H. BoJopoHas cBA3b https://myschool.edu.ruv/
5 BaneHTHOCTB. DIeKTpoOTpHIIaTeIbHOCTh. CTEIIEHD OKICICHNS. BelecTBa Bubdmoteka IJOK
| MOJIEKYJIIPHOTO I HEMOIIEKYJIIPHOTO CTPOEHIIS https://myschool.edu.ny/
6 ITonsTHE O MICTIEpCHBIX cucTeMaxX. VICTHHHBIE I KOJUIOUIHBIE pacTBOPHI. Bubmroreka ITOK
| MaccoBas 10714 BelllecTBa B pacTBOpe https://myschool.edu.rv/
7 Kuaccudukaiis 1 HOMeHKIaTypa HEOpraHIIeCcKIIX COeIIHEHMIT. Bubmroreka ITOK
| T'eHeTHdecKas CBS3b HEOPTaHIUECKIX BENIECTB, Pa3IIIYHBIX KIaCCOB https://myschool.edu.n/
Kuaccudukaiis XIMIecKIX peakilil B HeOpraHIeCKOIl T OpraHIIecKoi Bu6miorexa LIOK
8 XHMHH. 3aKOH COXPaHEHIS MacChl BEIECTB; 3aKOH COXpaHEHHUS I Bt civsctbioal ediiii
TIpEeBpaIIEHIs] SHEPTHH IIPH XUMITIECKIX PeaKIIIX ; s
Bubtmoreka IJOK
9 CkopocTh peakim. O0paTHMbIe peakInl. XIMHIYIecKoe paBHOBECIE fittps://myechiosl sdo-mi
10 IpaxTirgeckas pabora Ne 1. «BimisgHIle pa3IIdHBIX (PaKTOPOB Ha CKOPOCTh Bubmroreka ITOK
| XIMIYECKOII peaKITHI» https://myschool.edu.rv/
DnexTpoimTHIecKas micconualns. [ToHsaTIe 0 Bogopo HOM IoKa3areine (pH) B TIOK
11  pacTtBopa. Peakinmi HOHHOTO 0OMeHa. I O3 OpraHdecKix i tithis iivachnal ci il
| HEOPTAHIYECKHX BEIECTB : e —
12 OKIICIINTE TFHO-BOCCTaHOBHUTEIBHBIE peaKInil. IIoHATIe 00 3IIeKTpom3e Bu6moreka IJOK
~ | pacmiaBoB H pacTBOPOB CONell https://myschool.edu.ry/
Bubtmoreka IJOK
13 KoHTpombHas padoTa 1mo pa3geny «TeopeTHdecKie OCHOBBI XIIMIII titiliivachiol Sk
MerTanbl, IX I0JIoKeHHe B IIepHoaIrdecKoll CICTeMe XIIMIYECKIIX 3JIEMEHTOB Bubmiorexa LIOK
14 . 1. MeHaeneeBa 1 0COOEHHOCTH CTpOeHHd aToMOB. O0Iie (u3iaeckie .
A e H p e ¢ https://myschool.edu.rv/
CBOIICTBA METAJIJIOB
o 5 bubmioreka ITOK
15  CmaBel METAJUIOB. DIEKTPOXIMIYECKII psijl HAIPSUKEHII METAILIIOB

https://myschool.edu.ru/
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17

18

19

30

31

33

XuMIdgecKiie CBOIICTBA BayKHEMIIIX MeTaIJIOB (HaTPHIL, KaJIIil, KaJIbIIHII,

| MarHHii, aTIOMHHHII) I HX COeIHHEHIII

XIIMIYecKie CBOIICTBa XpoMa, MEIN I HX COCI[IIHCHJIIvl

XIMHIYECKIIE CBOIICTBA IIHHKA, JKelle3a I HX COeMIHEHHIT

IIpakTigeckas padora Ne 2. "PeleHne 3KCIIepIMEHTaIbHBIX 3a7ad II0 TEMe
| «MeTtamwbs»"

Hewmetanmml, X IOJI0KEHIE B Hepnommecxoﬁ CHCTEME XHIMHIYICCKHIX

| aneMenToB JI. I1. MeHzienneeBa I 0COGEHHOCTH CTPOEHIIS aTOMOB

DU3HMYECKIE CBOIICTBA HEMETAJLIOB. AJ'UIOTpOl'HISI HEeMeTaJllIoB (Ha IIpHuMeEpe

| Kucnopoja, cepsl, pocdopa 1 yruepoza)

XIMIT9ecKIe CBOIICTBA TaIOr€HOB, CEPHI I IX COEINHEHMIT
XuMmdecKie cBOIICTBa a30Ta, ocodpa I IX COSTIHEHIIT
XiMIgecKe CBOICTBa yriaepo/a, KpeMHIS 1 IX COeIITHEHHIT

lemenemle BaKHEIIIIX HEMETAJUIOB 1T IIX COC}IIIHEHIH“I

O606HICHIIC H CHCTEMaTH3aIHIA 3HaHHII 110 TeMe «HeMeTawsl». BeraucieHns
| 110 YpaBHCHIAM XHMHIYIECKHX peamnn‘i 1 TEPMOXIMHIYECKIIE paCUETHI

IpakTirgeckas pabora Ne 3. «PerreHne 3KcIepHMeHTaIbHBIX 3aad 110 TeEMe

| "Hemeramisr"»

KoHTpopHas pabota mo TemaM «MeTamutel» 11 «HeMeTamib»

Heoprammecx(ne H OPraH4eCKHC KHCIIOTBI. Heopra}nmecmie H OPraHI4eCcKIe
| OCHOBaHNA

AM(bOTep}H:IC HEOPraHM4eCKIEC I OPTAaHIYCCKIE COCANHCHIIA. T'enernyeckas

. CBA3b HEOPraHHYIECKIX H OPraHIMYIECKIIX BEIIECTB

PoIb XIIMHII B 00€CIIEUEHIN SKOJIOTMYECKOI, SHEPTETIUECKOIT 1 IIIIEBOIT
©€30MacHOCTI, pa3BHTIIH MéIHITHHBI

Hpe,t[crannemm 00 06I.IIIIX HaY4YHBIX IIPHHITHIIAX IIPOMBIIIIIICHHOI'O ITOIYYCHIIA

B aKHENIIIX B CIICCTB

YennoBek B MHPE BEIIECTB II MaTECpHAIOB

Bubtmroreka IJOK
https://myschool.edu.rw/
Butmoteka IJOK
https://myschool.edu.rv/
Bubtmoreka IJOK
https://myschool.edu.rw/
Bubtmroreka IIOK
https://myschool.edu.ru/
Butmoteka IJOK
https://myschool.edu.ru/
Bubtmoreka IIJOK
https://myschool.edu.rw/
Bubdmroreka IIOK
https://myschool.edu.rw/
Bubtmoreka IJOK
https://myschool.edu.ru/
Bubtmoreka IJOK
https://myschool.edu.r/
Bubdmoreka IIOK
https://myschool.edu.ru/
Bubdmoreka IIOK
https://myschool.edu.ru/
Bubtmoreka IJOK
https://myschool.edu.rw/
Bubmroreka ITOK
https://myschool.edu.rw/
Bubtmroreka IJOK
https://myschool.edu.rv/
Bubtmroreka IJOK
https://myschool.edu.r/
Bubmroreka ITOK
https://myschool.edu.ru/
Bubmroreka ITOK
https://myschool.edu.ru/

Bubtmroreka IJOK
https://myschool.edu.ru/
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YYEBHO-METOJHYECKOE OBECIIEUEHHE OBPA30OBATEJJIbHOT' O ITPOITECCA

OBSI3ATEJIbHBIE YUEBHBIE MATEPHAJIBI JIVISI VAEHUKA
Xuvms, 10 Kmace: yaeOHIIK 71 00111e00pa30BaTeIbHBIX OpTaHH3aIniii: 0a30BbIl ypoBeHs / O.C. ['abpremnsH,
ILT. Octpoymos, C.A.CragkoB — Mocksa : «IIpocBelieHne»
Xumi, 11 Kirace: yaeOHHK U1 0011e00pa30BaTeNIbHBIX OpraHI3alInii: 6a3oBbil yposeHs / O.C. ['abpuersH,
ILT. Octpoymos, C.A.Cragkos — Mocksa : «IIpocBelieHne»

METOJUYECKHE MATEPHAJIBI JIJIS1 YVUATEJISA

1. O.CI'abpuemnss, I'.I".JIpicoBa «XimMus Meromiraeckoe mocoodue — 6a30BbIil ypoBeHb» - M.: JIpoda 2022
TOJ.

2. O.CI'abpuemnss, I1.I.OctpoymoB, «O0mas XM B TeCTaX, 3afadax, yIpaxxHeHmsx. 11 xracey» — M.:
Hpoda, 2023 rox.

3. O.C.I'abpuensan, I1.H.bepeskiH, A.A. VirakoBa «Xumus 11 xmacc: KoHTpoIbHbIE 1 IPOBEpOYHBIE pabOTHI
K yaeOHIKy». — M.: Ilpoda, 2021 T.

4. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBeaenckas «Xumus 11 kmacc: HacTonpHas KHITA IS YIUTEII».
Yacts 1| — M.: Ipoda, 2019 rox.

5. O.CT'abpuensn, I'.I'.JIsicoBa, A.I.Beegenckas «Ximug 11 xnacc: HacTonpHas KHITA IS YIHTENI».
Yacts 2 — M.: Ipoda, 2022 rox.

6. O.C.I'abpuenss, I1.B.Pemretos, I1.I.OcTtpoymoBa «3agadi 110 XIMHIH H CIIOCOOBI HX pemIeHs» - M.:
«JIpoax, 202 1rox.

7. B.I. Jlenncopa «Xumns 11 Kiacc moypouHsle 1iassb! mo yaebrnky O.C.I'abpuensana, I'.I'.JIbicoBOII» -
Bomrorpagy Yaurens 2018roz.

8. M.A.Pga6osa, V.JO.Hesckag, P.B.JInmako «Tects! o xumMim 11 ximacey», - M.: Dk3amen, 2019r.

9. 9. O.C.I'abpuenss, I1.I.ocTpoyMoB «XIMIYECKHIT 3KCIIEpIMEHT B mKone 11 xmace»; - M.: JIpoga. — 2019
ToJ.

MU PPOBBIE OBPA30BATEJIBHBIE PECYPCBI H PECYPCBI CETH HHTEPHET
Baemrenanabiehttp:/www.chemnet.ru I'azeTa «Xumis» 1 caliT 1g yIuTens «51 My Ha YpoK XITMIID
http://him.1september.ru Exnsas xomwtekinis IIOP: TIpeqmeTHas KOMIIEKITHS « X IIMILS»
http://school-collection.edu.ru/collection/chemistry EcTecTBEeHHO-HaydIHBIE 3KCIIEPIMEHTHI: XIIMIS.
Komnexms Poccmiickoro o61meo6pa3oBaTeIbHOI0 IOpTaia
http://experiment.edu.ru AJIXIIMIIK: caiir JI.FO. Amik6GepoBoit
http://www alhimik.ru Bcepocciiickast OMHIMITIaga MIKOTBHIIKOB TI0 XIIMIII
http://chem.rusolymp.ru OpraHirdeckast XUMIS: 3J€KTPOHHBII YIeOHIK IS CpeTHEIl IIKOIIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XIIMIIL: 3JI€KTPOHHBII YIeOHIIK
http://www hemi.nsu.ru OTKpBITBII KOMIEHK: XIIMIIS
http://www.chemistry.ru JIICTaHIIIOHHAs OJIIMITHA/A IO XIMHI: TeJIeKOMM yHHIKAI[IOHHbIIT
00pa3oBaTeIbHBIII IPOEKT



HOPMbI H KPUTEPHH OIIEHHBAHUWSA

OneHNBAHHE YCTHOIO OTBeTa YIAIIHXCS

OtmeTtka "'5" cTaBHUTICS B CIydae:
1. 3HaHNS, TOHIMAHNS, TTTYOHHBI YCBOSHIHS 00yJarONIIMCS BCEro 00bEMa MPOrpaMMHOTO MaTepHaa.
2. YMeHHs BBIICIATH INIaBHBIE IOJO0KEHIS B HI3YISeHHOM MaTeplalle, Ha OCHOBaHHH (h)aKTOB I IIPIIMEPOB
000011aTh, JeNaTh BEIBOIBI, YCTAaHABINBATH MEKIIPEIMETHBIE H BHY TPHIIPEAMETHBIE CBSI3H, TBOPUECKIT
MIPHMEHSET IOTyJeHHbIE 3HAHIS B HE3HAKOMOIT CHTYAITHIL.
3. OTcyTCTBHE ONIMOOK 1 HEJOYETOB IPH BOCIIPOI3BEISHIIN H3YIEHHOTO MaTepHasa, IIpH YCTHBIX OTBETaX
YCTpaHEeHHe OTJeIbHBIX HETOYHOCTEI ¢ IIOMOIIBIO JOMOIHITEIbHBIX BOIIPOCOB YIHUTES, COOIOICHIIE
KYJIBTYPBI YCTHOI pedIl.
OtMmeTka "4":
1. 3HaHHe BCero H3yYeHHOr o IIPOrpaMMHOI'0 MaTepHalla.
2. VMeHHIT BBIIENATH TJIaBHbIE MONOKEHISI B H3YUYEeHHOM MaTepliaje, Ha OCHOBAHIII ()aKTOB I IIPIIMEPOB
000011aTh, JeNaTh BEIBOIBI, YCTAaHABINBATh BHYTPHIIPSIMETHBIE CBS3H, IIPIMEHATh 0Ty IeHHbIE 3HAHIS Ha
TIPaKTHKe.
3. He3HaunTenpHbIe (HErpyOble) ONIIOKH I HETOUETHI IIPH BOCIIPOM3BEACHII H3YIEHHOTO MaTepHaa,
coOmro/IeHIIe OCHOBHBIX IIPABILT KYJIBTYPH! YCTHOI pedIl.
Otmetka "3" (ypoBeHb IIpe/ICTaBIEHII, COUYETAOIIIXCS C 3JIeMEHTaMII HaYIHBIX TIOHATHII):
1. 3HaHIe U YCBOEHIIE MaTepliala Ha ypOBHE MITHIMAIBHBIX TPeOOBaHINT IPOTPaMMBI, 3aTpYyIHEHIIE TIPIT
CaMOCTOSTEIFHOM BOCIIPOM3BE/ICHIN, HEOOX0IIMOCTh HE3HAYUTEIHHOII IIOMOIIII IperogaBaTes.
2. YMeHne paboTaTh Ha YpOBHE BOCIIPON3BEACHIIA, 3aTPYIHEHIS IIPH OTBETAaX Ha BIION3MEHEHHBIE BOIIPOCHL.
3. Hamirame rpy0o0ii oImoKH, HECKOJIBKIX HETPYOBIX IIPH BOCIIPON3BEICHII HI3YIEHHOTO MaTepHaa,
HE3HAUYHTEIbHOE HECOOIIOeHIIE OCHOBHBIX IIPABILI KYIbTYPHI YCTHOI pedil.
OtMmeTka "2":
1. 3HaHHe 1 YCBOEHIE MaTeplala Ha YPOBHE HIIKE€ MIHIMAIBHBIX TpeOOBaHIII IPOrpaMMBI, OT/I€/IbHbIE
TIpeICTaBICHIS 00 H3yYEeHHOM MaTepHale.
2. OTcyTCcTBHE YMEHHIT paboTaTh Ha YPOBHE BOCIIPON3BE ICHIIS, 3aTPYIHEHIIS IIPH OTBETaX Ha CTAHJapTHBIE
BOIIPOCHI.
3. Hamidme HeCKOJIBKIX TPYOBIX ONIIOOK, OOJIBIIOTO WICIAa HETPYOBIX IIPH BOCIPON3BEASHI H3YUEHHOTO
MaTepHaJa, 3HaYHTeIbHOE HECOOIII0IeHIIe OCHOBHBIX IIPABILT KYJIbTYPHI YCTHOIT petIl.

OneHKA BBINOJIHeHHS NPAKTHYECKHX (J1a00pPaTOPHBIX) PadoT.

OtmeTtKka "'S" cTaBUTCS, €CIIH YIEHIK:

1) mpaBIUIBHO OIIPEIEINILI IETb OIIbITA;

2) BBIIOIHIUI paboTy B IOITHOM 00BEMe ¢ COOMI0IeHIIEM HE0OX0MMOIT TI0CTIe0 BATETBHOCTH IIPOBEICHIIS
OTIBITOB U H3MEpEHHII;

3) caMOCTOSTEIFHO 1 PAIIIOHATBHO BBIOpAN I IOTOTOBIUI TSI OIIBITA HEOOXOIIMOE 000py/J0BaHIIE, BCe
OTIBITHI IPOBEN B YCIOBHAX H PeKIIMaxX, 00ecIIedBaIONIX IIOTyIeHIe Pe3yIbTaTOB I BBIBOIOB C HalOOIbIIEI
TOYHOCTBHIO;

4) Hay9HO TPaMOTHO, JIOTHYHO OIIcall HaOmroaeHs 1 copMyTHpoBal BEIBOJBI H3 OIBITA. B Ipe/icTaBIeHHOM
OTYeTe MPABIUIBHO I aKKYPAaTHO BBIIONIHILI BCE 3aIIHCH, TaOIHIBI, PHCYHKH, TpadHKIL, BHIYHCICHHS I CeIan
BBIBOJIBI;

5) mposBIILeT OpraHN3aIIIOHHO-TPYI0BBIE YMEHHS (IOAJepKIBAeT YHUCTOTY pabodero MecTa 1 NOPSIOK Ha
CTOJIe, 5KOHOMHO HCIOJb3YeT PacX0/JHbIe MaTepHaIbI).

7) 3KCHEPHMEHT OCYLIECTBISAET MO IUTaHy C YIeTOM TEXHHKH 0€30TIacHOCTH H MIPABILI paboThI C MaTepHalaMIH I
000pyI0BaHHEM.

OtMmeTKa "'4" cTaBHTCS, €CII YISHIK BHITIOTIHII TpeOOBaHIS K olleHKe "S5", HO:

1. OTIBIT IPOBOAIT B YCIOBHAX, HE 00€CIEUHBAIONIIX JOCTaTOYHOI TOYHOCTH H3MEpEHHI;

2. 1 OBLIO JOIIYIIEHO [1Ba-TPH HEJ0UETa;

3. um1 He Goee 0JHOIT Herpy0oil OIIIOKI I OJHOTO HeJj0UeTa,

4. W1 3KCHEePHMEHT IPOBEJIeH He TIOTHOCTBIO;

5. 1T B OMICAHHHN HAaOIIOISHHII H3 OIBITa JOIYCTIUT HETOYHOCTH, BBIBOJBI C/IeNIall HEMOIHBIE.

OtmeTtKka "'3" cTaBHUTCS, €CIIH YICHIK:

1. mpaBIIBHO OTIPE/IETILT 1IeNb OIIBITA; pabOTy BBIIOIHSIET IPABIUIBHO HE MEHEe YeM HaIlOJIOBHHY, OJTHAKO
00BEM BBITIOIHEHHOI YaCcTH TaKOB, YTO ITO3BOJSET NIONTYIHTH NIPABIIIBHbIE PE3yIbTaThl H BHIBOIKI IO
OCHOBHBIM, TIPHHITHITHATFHO BayKHBIM 3aj1a9aM paboTsl;

2. nm1 ioadop obopyaoBaHIs, 00bEKTOB, MaTEPHANIOB, a TaKKe pabOTHI 110 HaJally OIIBITa IIPOBET C IIOMOIIBIO
YIUTEINS; IIH B XOJ1€ IPOBESHUS OIIBITA H H3MEPEHNI ObLTH Oy IIEHB! ONIHOKI B OIIICAaHNH Ha0JII0 I HHUIT,
(bopMymIpOBaHHH BEIBOJIOB;



3. OIBIT IPOBOILICS B HEPAITHOHATIBHBIX YCIOBISIX, UTO IIPHUBEJIO K MOIYIEHHIIO Pe3yIbTaToB C OOoMbIIei
TIOTPENTHOCTHIO; IUTH B OTYETe OBLII JOIYIIEHBI B OOIIell CII0KHOCTIH He Dojlee JBYX OIIIOOK (B 3aIIICsX
€IIHIII, II3MEePEHIIX, B BBEIUHCIEHILIX, TpadKax, TabiIax, cxemMax, I T.1.) He IPHHIIHITHATIFHOTO IS JaHHOI
paboThI XapaKTepa, HO IIOBIIISBIIIX Ha pe3yIbTaT BHIIOIHEHIS,
4. morryckaeT Ipyoyro onmoOKy B X0fe SKCIepHMeHTa (B 00BsACHEHI, B 0hopMIEHIH pabOTHI, B COOIIOSHII
TIpaBILI TEXHUKH 0e30IacHOCTH IpH paboTe ¢ MaTepHalaMH I 000py10BaHIEM), KOTOpas HCIIPaBIsSeTCs 110
TpeOOBAHHIO YIHUTENS.
OtmeTtKa "'2" cTaBHUTCS, €CIIH YIEHIK:
1. He ompeemLT CaMOCTOSITEIFHO LIENb OMBITA; BRITIONHIUT paboTy He MOTHOCTBIO, HE IO OTOBILI HYKHOE
00opyoBaHHIe I 00bEM BBIIIOTHEHHOI JacTH PaObOTHI He TI03BOJIIET CJIeTaTh IPAaBIUIbHBIX BEIBOJIOB;
2. WU OIIBITHI, H3MEPEHHU S, BEIIICICHIS, HaOII0SHIS TIPOH3BOIILUIHCH HETIPAaBILILHO;
3. 1w B Xojie pabOTHI I B 0TYeTe 0OHAPYKUIIICH B COBOKYITHOCTH BCe HEJOCTaTKII, OTMEUEHHBIE B
TpeboBaHIAX K omeHke "3";
4. nomyckaet jBe (11 6oJee) rpyOble OIIIOKH B X0fie SKCIIepIMEHTa, B 00bSICHEHHII, B 0opMIeHHI paboTEhI, B
COOJIOZIEHIH TIPABILI TEXHHKH 0€30I1aCHOCTH IIPH paboTe ¢ BellecTBaMHU 1 000pyJ0BaHIEM, KOTOPBIE HE MOXKET
HCTIPaBHTh [JaKe 110 TPeOOBAHHIO YIITEIS.

OneHKA cCaAMOCTOSTeIbHBIX MHChbMEHHBIX H KOHTPOJIbHBIX PA0OT.
OtmeTtKka "'S" cTaBUTCS, €CIIH YICHIK:
1. BBITIONHILT paboTy 6e3 OIIIO0K I HEJJOUETOB;
2) pomycTii He OoJiee OHOrO HeJ0UeTa.
OtMmeTKa "'4" CcTaBUTCS, €CIH YISHHK BBIIIOIHI pabOTy IIOTHOCTHIO, HO JOITYCTIUI B HEll:
1. He Gotee oHOIT HETPYOOIT OIIMOKII I OJJHOTO HeJIodeTa;
2. nm1 He 6oee IBYX HEJJOYETOB.
OtMmeTka "3" cTaBHTCS, €CII YISHIK IIPABIUIFHO BBIIIOTHILT He MeHee 2/3 paOoThI IWIH JOITYCTILL:
1. He Oonee aBYX IrpyOBIX OIIIOOK;
2. wm1 He Oolee oIHOI Tpy0OoIl I 0JHOIT HerpyOOIl OIIMOKI I OJJHOTO HeJ[0UeTa;
3. w1 He 6oee IBYX-TpeX HETPYOBIX OIIMOOK;
4. 1T OHOI HeTrpyOOIl OIMOKH 1 TpeX HeJJ0YETOB;
5. I IpH OTCYTCTBHH OIIMOOK, HO IIPH HAMIIYIH YEThIPeX-ISTH HET0YETOB.
OtmeTtKa "'2" cTaBUTCS, €CIIH YIEHIK:
1. TOIYCTILI YICIIO ONINOOK I HEJJ0UeTOB IIPEBOCXOISIIee HOPMY, IIPH KOTOPOII MOKET OBITh BBICTAaBIICHA
oleHka "3";
2. W €CIH NIPABIUIFHO BHITIONHIUT MEHEe ITOJIOBHHBI padOTHI.

OneHKA BbINOJJHEHHS TeCTOBBIX pa60’r 0 XHMHH:

OIIEHKa MIHHIMYM MaKCHMyM
5 90 % 100 %

4 71 % 89 %

3 51% 70 %

2 0% 50%




OIIEHOYHBIE MATEPHAJIBI C KPHTEPHSMH OIIEHUBAHHUSA

KoHnTpoabHas padora o TeMe «TeopHsi cTpoeHHsI opraHHvecKux coeqnHeHnii A.M.ByTiieposa.
YriaeBoaopoabn) 1 éapuanm
Yacms A
1.(1 6ann) K coemHeHIAM, HIMetoIM oduryo Gopmyny CyHz, , OTHOCHTCS:

a) OeH3on  ©) IUKIOreKcaH B) TeKcaH T') TeKCHH

2. (1 6amwr) BaneHTHBII yTo B aIKaHAX COCTABJIAET:
a) 180° ©)120° B)109°28" 1)90°

3. (1 6amwr) B MoeKyme MpoIHa YHCIIO BCeX 6- I BCEX M-CBA3ell paBHO COOTBETCTBEHHO:
a)2u?2 0) 6m2 B) Sul r8u2

4. (1 6amwr) I'oMonoraMi1 He A61AIOMCA:

a) IIKJIONEHTAH 1 ITIKJIOreKCaH 0) OyTeH 1 IeHTeH
B) IUKJIONPOIIAH I IPOIaH T) 3TaH I reKcaH

. (1 Damm) AnkagueHy COOTBETCTBYET (hopMya:
a) CsHis 6) CsHie B) CsHu

. (1 damm)II30MepaMul He AGIAIOMCA:
a) MUKI00yTaH U 2-METIIIpPOIIaH
B) Oyraguen-1,3 u OyTus-1

r) CsHio

0) meHTeH-1 1 METIIIKIOOyTaH
T)TekcaH U 2,3-IuIMeTIIOyTaH

7. (1 6amn)CTpyKTypHBIM H30MepoM OyTeHa-1 sBisercs:
a) OyTuH-1 0) 2-mMeTIInponaH  B) 3-MeTIIOyTeH-1 T) 2-MeTIWIIPOIIeH
8. (1 6amwt)Yircio m-cBs3eil B allKIIYECKOM yIiieBogopoae cocraBa CsHg paBHO:
a)l 0)2 B)3 )4
Yacme B

1.(4 6amwta) YcTaHOBUTE COOTBETCTBIE MEK/Y Ha3BaHIIEM OPTraHIYECKOT0 COSIMHEHHS I KIacCOM, K KOTOPOMY
OHO IpPHHAMLISKNT. B OTBeTe YKaXNTe MOIYISHHYIO IOCIEI0BAaTENBHOCTD OyKk6 (0e3 1mudp, 3amaThix U

TIPOITYCKOB).

Dopmyaa coeOuHeHUA

Knacc coeounenun

1) CoHy A) ankaHbBI
2) C3Hsg B) apens!

3) C4Hs B) ankeHB
4) C,Hs COOH T') anKuHe!

1) KapOOHOBBIE KIICTIOTHI

B 3TOM BelllecTBe. B oTBeTe YKaXHTE IIOJTYYCHHYIO IIOCIICI0B

2.(4 6aJ'U'Ia)YCTaHOBIITC COOTBETCTBHE MCIKIY Ha3BaHIIEM OPIraHIMECKOTO COCTITHEHIIA 1 YIICTIOM 8- 1 m-cBs3ell

aTeNIBHOCTH OYK6 (6e3 b, 3aNATHIX H IPOIIYCKOB).

Hazeéanue coeduneHus

HQucno 6- u mw-céazen

1) 6yten-2 A)7ul
2) mponaHalb b)9u2
3) OyrHH-1 B)9ul
4) 3TaHOBAd KIICIIOTA IDilul
H9u3

KpHTepHH oleHHBAHHS:
MaKCHMaJIbHOE KOJIIYeCTBO 06awioB — 16
0 — 5 6awtoB — "2";

6 — 9 bamroB — "3";

10— 13 6amwroB — "4";

14 — 16 6amwros - "5"




10 xiaacc KonTpoabHas padora Ne2
«Kuciopoa-u a3orcogep:kaniue opraHAdecKHe coeJHHEHHSD)
BapuanTt - Nel
1. (4 6an1a)YcTAaHOBHTe COOTBeTCTBHE MeKAY HA3BAHHEM BellleCTBA H ero NPHHAMJIEKHOCTBIO K
onpeeJIeHHOMY KJIACCY OPTAaHHYeCKHX COeHHeHHI:

HasBaHie BelecTBa Kiracc opraHHYecKIX coeMHEeHHIT
A) mpornmnaneTar 1) com

B) dbopMuar xamis 2) cinoskHbIE 3QHUPEI

B) ¢benonar HaTpus 3) mpocThie 3(GHPE

T') copbur 4) 0THOATOMHBIE CITIPTHI

5) MHOTOATOMHBIE CITIPTHI

2. (4 6anaa) U3 mpeaiokeHHOT0 NepevHs BbIOepHTe JIBAa BellleCTBA, KOTOPbIe SBJSIOTCS H30MepaMH
BaJIepHAHOB O KHCJIOTBI.
A) OyTaHOBas KICJIOTa
B) 2-meTinOyTaHoBas KICIOTa
B) meTmOytupar
T') 2-MeTIIponaHoBast KICIOTa
) 2,2-mveTinOyTaHOBas KHCIOTA

3. (8 6aw10B) OCcymecTBHTH HeNOUKY NpeBpallleHHH, YKA3aTh YCJI0OBHS IPOTeKAHHS PeaKIHIi:
KapOHJ KaJbIsg — 3THH — 3TaHAIb — 3TAaHOJ — 3TIUIAT HATPH

4. (8 oamnoB) HamucaTh CTPYKTYPHBIe (JOPMYJIBI YeThIpeX BO3MOKHBIX H30MepOB JJIs1 BelllecTBa ¢
MoJleKyasapHoH (popmynoii CsHi00. [JaTh HA3BaAHHS BellleCTBAM.

5. (3 dasw1a) 3agava. OTHOCHTe/IbHAS ILIOTHOCTH NAPOB NpeJebHOI0 OJHOATOMHOIO CIHPTA IO
BoJopoay paBHa 37. BoiBequTe M0OIeKYJISAPHYIO (popMy 1y cIHpTA.

KpHTepHH oleHHBAHHS:
MaKCHMaJIbHOE KOJIIYeCTBO OaiwioB — 27
0 — 8 6awIoB — «2»

9 — 14 6anuaoB — «3»

15— 22 6amwra — «4»

23 — 27 6amwioB — «5»



